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S IGNATUR E P AGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
0242-A Evaporator Feed Characterization Project - Statement of Work" -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for the requested laboratory analyses performed.

H. Tillman
42-A Evaporator Proj t Manager

2 /57tz
/Date

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

Lt R. Webb
Records Management Specialist
Data Coordinator

Date

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

L. P. Markel
Laboratory Q.A. Officer

Date

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

i. A. Bell
Manager
Processing and Analytical Laboratories

9 - /(a 2-
Date
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SWestinghouse
-- Hanford Company

P.O. Box 1970 Richland. WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

- The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1 of 2
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Metals (AAS)

Arsenic
Selenium
Mercury

As
Se
Hg

rnnventinnals (IC)

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

Conventional (Specified Methods)

Total Organic Carbon
Total Inorganic Carbon
Cyanide
Hydroxide
Ph
Specific Gravity
Differential Scanning Calorimetry

The analysis of the samples for Cyanide,
(TIC), Specific Gravity, and Differential
performed using methods traceable to ASTM
determined based on EPA SW-846 methods or
procedures.

F
Cl
N02
N03
P04
S04

TOC
TIC
CN
OH

SpG
DSC

Total Ammonia, Total Inorganic Carbon
Scanning Calorimetry (DSC) were
or EPA. All other analytes were
current approved WHC golden rod

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

07
1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20

samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
(RPD) must not exceed + 20%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

q7 4Z

J. JHTillman, Manager
Inorganic Chemistry PAL

2 of 2
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I g\ VWestinghouse
Hanford COmpany

P.O. Box 1970 Richland. WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period

co signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2
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Analyte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (PQ4) 10000 .130
Sulfate (S04) 10000 .130

Aluminum (Al) 50 .075
Barium (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. 0. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

7 -
J. H. Tillman, anager
Inorganic Che stry PAL
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample
R348.

Radionuclide DL uCi/L
C-14 1.1x104

Pu-239 7.6x10 3

Am-241 2.0x10-2
Tc-99 3.Ox1O-2

1-129 8.2x10-2

Sr-90 4.4x10~3
Se-79 5.6x10~3

H-3 1.1x10 2

Total U 1.lx10~4 g/L
Co-60 5. OxlO*
Cs-134 6.0x10 0*
Cs-137 9.0x10 0
Ce-144 4.5x101'
Eu-154 1.8x101l
Eu-155 1.1x10'
Nb-94 5.Ox1*O
Ra-226* 1.8x10*1

Ru-106 1. 1x10+2

Sn-113 6.0x100*

*Based on the gamma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned sample. The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time) as used for the sample. Note that the
limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

-53.1
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 106AW

Problems encountered:

The samples taken from the 106AW tank appeared to be aqueous with no
visible organic layout. These samples also had a yellow tint. The laboratory
check standards for the specific batch of samples were within the control
limits for the Ion Chromatographic analytes and the conventional tests run.
The Inductively Coupled Plasma (ICP) metals which rendered questionable
results in the check standards were lead, magnesium and zinc. The results for
these metals were outside of the control limits of 100% ± 20%:

Anal Yte % Recovery

Initial Check Standard Ending Check Standard

Lead (Pb)
Magnesium (Mg)
Zinc (Zn)

120.0
568.0
230.0

113.6
467.2
243.3

The spike recovery value for aluminum in sample R318 implies a chelation
matrix effect that resulted in an extremely low recovery value of 26%. This
effect was also observed in the case of total chromium, where the recovery
value was 18.1 %., Magnesium was the worst offender with a 0% recovery value.
The less than values observed throughout the metals analysis for these samples
is an excellent illustration of the elevated detection limits anticipated due
to matrix efforts. Though assumptions can be made from the data obtained, it
must be noted that the possible effects of processes such as chelation,
complexation and chemical reaction may have had a significant effect on the
results of the analytes of interest.

Reference is directed to the Internal Memos dated September 9 and 10,
1991, describing "Shipping Anomalies Noted in Samples from TK-106-AW". The
recommendations presented appear to have been incorporated into the system to
ensure sample integrity and minimal exposure to the laboratory staff.

-- So.4
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Procedure LA-365-132 was used for the analysis of Se-79, a radio
nuclide. Procedure LA-365-131 is the atomic absorption method for total
selenium, which was not requested for this sample. No spike was run for
Tc-99. The percent recovery for uranium was outside the control limits. No
rerun was performed on this sample for no apparent reason.

Data Packaging did not receive a printout for Selenium 79 Analysis
Sample No. R348-5789. We contacted Stan Catlow, the chemist, and were
informed that the missing information is not retrievable.

Method LA-220-102 was approved according to the SOW but method
LA-220-101 was used for the analysis of samples for Sr 90. Method LA-220-101
is specific to liquid samples and was applicable to the samples within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

. H. Tillman, Manager
Inorganic Chemistry P L

PTZ
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". VWestinghouse Internal

Hanford Company Memo

From: Office of Sample Management 16500-90-0
Phone: 3-3869 MO-346/200W T6-08
Date: November 26, 1990
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship Rl-62

cc: J. D. Briggspi7 T6-14
J. A. Eacker RI-i1
0. L. Halgren , RI-51
J. H. Kessner5 1G-08
E. J. Kosiancic 50-61
C. R. Stroup T6-07
RLW File/LB

Reference: Internal Memo, T. 0. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Lvaporator operations. Specific comments and suggestions for cacti have been
prepared along with information on suggested minimum quantitation limits
(MQLS) for the needed analyses and recommended reporting formats. With the
exception of NbO, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC--CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table I MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assurt

5.6
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T. 0. Blankenship 16500-90-090
Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined In the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Discharged to Double Shell Tanks (DSTs):

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis

C3 will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

-? Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

OST Charagterization Analysis:
0'

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb94 analysis. This long lived (2x104 y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (T1) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu238 at the 222- Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for overall yield in the proceduro. Forrsut expected samples, Pu 3 activity
will be only a small fraction of the Pus activity and fldy be approxima~td
using Isotopic ratios based on historical irradiated uranium processing.

5,7
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Page 3
November 26, 1990

Samples haing greater than normal Pu0 (e.g., associated with previous
irradiated thorium processing) gtivity will be detectable using the current
procedures. In these cases, Pu a activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samoles for the 24?-A Evaorator:

All analyses identi
designation needs.
require the install

General Comments:

fied in the Internal Memo appear to be for hazardous waste
It should be noted that analysis of the vent stack will

ation of specialized gas sampling equipment.

Analysis of two major hazardous waste designation groups were not req
for any of the streams; semivolatile organics and loxicity Characteri
Leaching Procedure (TCLP). If these analyses have not been assessed
inclusion in the requested analysis, it is recommended that they are
for inclusion.

uested
stic
for
reviewed

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability Is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per inalysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

5.8
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T. 0. Blankenship 16500-90-090
Page 4
November 26, 1990

If you need any zdditional information or have any questions, please call me
on 3-3869.'

R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachyents - 7

CONCURRENCE:

Date
C. ft. Stroup, Manager
Analytical L boratories

c ~Date 1;P
J .riggs, ianagir

22 Analytical Laborato Complex

0'
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Ii.LSll .ULaw-15s1± .
.L*iyjuo r ' i gqu i d
Sol id/Slurry

.H i q h alt vtwS ajj;

.LLUJi&5flt .LQguAflLijiLdor Liuid
Sgfl4LSIfLry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al
Ba
a3
Ca
Cr
Cu
Fe
S Pb
Mg
Hg
Nd
P
Sm
Si
Na
S
Th
Ti
U
Zr

50
2
20
0.2
5
20

* 10
30
0.1
I.

250
50
200
100
60
60
20
30
1500
80

0.5
0.02
0.05
0.002
0.05
0.2
0.01
0.3
0.001
0.05
2.5
0.5
2
0.5
0.6
0.6
0.2
0.06
15
0.1

As
Di
Cd
Ce
Co
Cu
La
Li
Mn
Mo
Ni
K
Se
Ag
Sr
ITa
Sn
W
Zn

20
100
2
100
20
2
20
3
2
I-

20
250
100
30
2
50
2
200
2

Analyzed by Specific Atomic Absorption Techniques

As
Se

5
5

0.05
0.05

Hg 3

Anion Analysis by DIONEX

F
N0

3
P0 4

6000
20000
10000

10
10
10

Cl
N0 2
S04

4000
20000
10000

Specific Analysis

50
0.01
10
0.002

TOC(carbon) 5000
NH4  5000
TOX(chlorine)100
USC *

50
50
10
w

Values for solids are as ug/g
Values for liquids are as ug/ml
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening -

5.10

0.2
0.S
0.02
1
0.2
0.02
0.2
0.03
0.02
0.05
0.2
2.5

0.3
0.02
0.5
0.02
0.5
0.02

0.03

CO
3

CN
U
0H

5000
0.1
100
0.2

5
10
10

A.
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TADLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FAWM WASTE ANALYSES

51 id/1urry .HUihSfl1 
.,L.Lu-Ld

Alpha Total 100 1 0.01
Beta Total 350 U.5 0.0i5

Radionuclides Analyzed by Camma Energy Analysis

Co0
Cs 7

Rufh 106

4

50

4

50

0.04
0.05
0 .

RadionucHdes Analyzed by Separation with Beta Counting

H3

C 1
Nb"
SeO
S r"
Tc99

129

75
so

2ISO250
9200

1.5
0.2
*

0.5
1.5
7.5
9

1.5
0.25
*

0.25
0.015
0.075
0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu'3'
Pu232V/

240

Cm 24

2001

100
100

2'
0.5
I

0.02'
0.005
0.01
0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

No current Inalysis capacity ,for Nb"
'Potential interferrence on Pu2 3 analysis from contamination in Pu236 spike
added to the analysis

;.11

Anal yte L nS-alt
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TABLE 3
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

pe.qrtrldei/Arnrcnr' CA u r _

flannrrirton LtmLrs*
'ILU :i.LL. tn rCalumn
tip/L kvr/FF (I- C)

98.
99.

100.
10L.
102.

103.
104.
105.
106.
107.

108.
109.
I. .
Ll.
112.

113.
114.
LiS.
Lit..
1.17.

110.
119.
120.
171.
122.

123.
124.
125.

atrha-fiHC
beta- BC
do Lca- 5HC
gamna- fiC (Lindane)
lteptachlor

AldrLn
Iiepcachlor epoxide
EndosuL(an I
DieldrLn
4.4'-ODE

Endrin
Endosulfan II
4,4'-DDD

Endosulfan sulfate
4.4'-DUT

Mechoxychlor
Endrin kacone
Endrin aldehyde
aLpha-Chloroane
gamma-Chlcrdane

Toxaphene
Aroctor-1016
Aroctor-122L
Aroclor-1232
Aroctor-1242

Araclor-1240l
Aroclor-1254
Aroclor-1260

* QuanLitatton limLes listed for soil/sedtment are based on wet weight. The
quanctcacion Limtcs calculated by tho laboratory (or zoLl/sedLmenc.
calculated on dry wtIghc basiLs as requtred by the concract. will be higher.

There Ls no dtfferenttation between the preparation of low and medLum toll
samples in this method for the analysts of PescLcLdes/Aroclors.

1.7
1.7
1.7
1.7
1.7

319.04-6
319-n5-7
319-86.1

54-89-9
76-44-a

309-00-.2
1074-57-3
959-9 *

60-57-1
72-55-9

72-20-.3
33213-45-9

72-54-I)
1031-07-t

50-29-3

72-43-5
53494-70-5
7421-36-3

51U0-1-9
5L03-74-2

8001-35-2
12674-11-.
11104-211-2
11141-16-5
53469-21-9

12672-29-6
11097.69-1
11096-82.5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.L t
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.0%
0.05

5.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0

1.7
1.7
1.7
3.3
3.3

3.3
3.)
3.3
3.3
3.3

17.0
3.3
3.3
L.7
1.7)

170.0
33.0
33.0
67.0
33.0

33.0
33.0
33.0

S
5
5

10
10

10
10
10
10

50
10
10
S
5

500
100
100
200
100

tOO
1.00
1.00

P ~ ~ -t-__P/A n~a - .ACN me
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TABLE 3 (cant)

(continued)

CAC Numhmr

16500-90-090
Attachment 3

IPa9e 2 of 4

Oua.ntrC3ttpn Ltmtvs*
Low

Watr o
o /I lit/V

Med.

ti t. /Y.

On

''4.n

69. Otbenzofuran
70. 2.4 0LnLtocoluene
71. ULedhylphchaLace
72. 4-ChLorophonyl-phonyl

73her
73. rtuorene

4-NLeroaniline
4.6-DLnicro-2-methylPhenol
N-nitrosodphenylaisLne
4-Bromophonyl-phenylocher
Hexachlorobcnzene

Pentachlorophonol
Phenanthruna
Anchracena
Carbaco.L
OL-n-bucylphthalata

Pluoranchene
Pyrne
nucylbenzylphchalAto
3.3'-DichtorobenzLdine
Benzo(a)anchracene

Chrysene
bis(2-Echylhexyl)phchalaco
DL-n-occyLphchalace
ftenzo(b)fluoranchene
&enzo(k)fluoranthene

Ienzo(a)pyrene
Zndano(1,2.3-cd)pyren.
o Lbenz(a.h) anchracene
aonzo(gh. L)perytena

132-64-9
12 L- L4-2
84-66-2

7005-72.3
86-73-7

100-01-6
534-57-L
14- 3U-6

101-55-3
118-74-1

87.86-5
85-OL-A

120-L2-7
116-74-8
84-74-2

206.44-0
129-00-0
ft.6i-7
91-94-L
56-55-3

218-01-9
117-a1-7
117-84-0
205-99-2
207-08-9

50-32-8
193-39- 5

53-70-3
191-24-2

LO
10
10

10
10

50
50
LO
1o
10

50
10
10
10
10

10
to
10
10
10

10
10
10
10
10

10
o

10
0 .

330 10000
330 10000
330 10000

(20)
(70)
(20)

330 10000 (20)
330 10000 (20)

1700
1700

130
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000

(100)
(100)

(20)
(20)
(20)

(100)
(70)
(20)
(70)
(20)

(20)
(20)
(20)
(70)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* Quant:.cation limits listed for sotl/sedimenc are based on wet weight. The
quanctcacLon limIca caltulaced by che laboratory for sotl/sedLmenc.
calculaced on dry weighc basia as requLrad by the contract, wLl be higher.

!5,:3

74.
75.
76.
77.
78.

79:
00.
81.
62.
7.

84.
90.
9i.

Ga.

89.
90.
91.
92.
93.

94,
95.
96.,

97.

.. . . p
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TABLE 3 (cont)

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIfITS (CRQL)

Cza-u I u t l IIAm CAS Nunhpr

Low
Uar.tr £2.LI
u e/I. I uosIV u

34.
35.
36.
37.
311.

Phenol
bLs(2.Chloroechyl) echer
2-Chlorophenol
1.3-DLchLocobenzene
1.4-DIchlorabenzone

39. 1t2-DLchlorobenzene
40. 2-KechyLphenol
41. 2.21-oxybls

(i-Chlnropropanh)
42t. 4-MechylphenoL
43. N-NLccoxa-dL-n-

dLpropylaIne

44. HNexachloroechan.
45. NLcrobenzens
46. Isophorone
47. 2-Ntcrophenol
48. 2,4-Dimschylphenol

49. bLs(7-Chlorodchoxy)
mechane

50 2.4.Dtchlorophenot.
51. 1.2,4-TrLchlorobenzsne
52. Naphchalene
53. 4-Chloroankline

54.
55.
56.
57.
58.

59.
60.

63.

64.
(5.
66.
67.
68.

HexachlorobutadLens
4-Chloro-3-mechylphenol
2-HechytnaphchaLAne
Ilexachlorocyc Lopencadiene
2,4,.6-Yr Lch lorophcnot

2,4.5-Trtchtorophenol
7-Chloronapcichalent'
7-HLcroanLlLn'
Diaechylphcha late
Acarplichylene

2.6-OLn~trocoluene
3-NIcroantLine
Acenaphchune
2.4-DLncraphenol
4-Nicrophmnot

tOg-95 *7
1 1-44-4
95-57-11

541-73-L
106-4L-)

95-50-1
95-48-7

100-60-1
106-44-5

621-64-7

67-72-1
911-95-3
7A-59.1
88-75-5

105-67-9

111.91-1
12a-83-z
120-82.1

91-20-3
106-42-8

87 -68 -3
59-50-7
91-57-6
77-47-4
08-06-2

95-95-4
91 5-7
011-74-4

13 -1 3
20u-96-s

606-20-2
99-09-2
83-32-9
51-29-5

100-02-7

10
10
10
10
10

to
10

330
330
330
230
330

10000
10000
10000
10000
10000

330 10000 (20)
330 10000 (20)

10 330 10000
10 330 10000

10 330 10000

10
to
10
10
10

10
10
10
10
10

10
10
10
10
10

50
10
50
10
10

to
50
10
50
50

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

1700
l30

1700
330
330

330
1700

330
1700
1700

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

50000
10000
%0000
10000
10000

10000
50000
10000
50000
50000

a Previously known by the name bis(2-ChloroLsopropyl) ether

C.

ticd.

SO.L
On

Cii I..

(20)
(20)
(20)
(20)
(20)

(20)
(20)-

(20)

(20)
(70)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(70)
(70)
(20)
(20)

(100)
(70)

(20)
(20)

(20)
(100)
(20)

(100)
(100)

5414

I
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

rZa15
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TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A. B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Lelv eA The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Ievel fl Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Leygl_& Requires that the data be reported in Sample Delivery Group
(SG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

o1 Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (CC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

5.16
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TiMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

-_ A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AI2D CONTINUING CALIBRATION

Analytical Instrumentation shall be calibrated In accordance with
requirements specific to the Instrumentation and methods of procedures
employed.

8. CC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.
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TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRCED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation . $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Cases

16500-90-0
ALtachnien
Page I of*

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

'-.4

0%
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Westinghouse
Hanford Comp

Internal
Memoany

Office of Sample Management
3-4369 MO-346/200W T6-08
Se 1 tember 10, 1991
SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

P. G. Haigh
D. L. Halgren

cc: J. 0. Briggs
J. G. Field
V. V. Johansen
J. H. Kessnet
R. J. Smith
W. A. McCormick
DYB File/LB

28600-91-121From:
Phone:
Date:
Subject:

To:

The 222-S Sample Custodian, V. V. Johansen, informed the Office of Sample
Management that there have been two problem areas identified with samples
from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard Lo read because they are
silver colored and shiny. In the future, it is recommended that the seals
be placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie* marker be used to write on the custody seals.

The second problem was liquid inside the pig or the plastic bag, outside of
the bottle cc liquid waste. It appeared that the sample bottles were
intact, withitight lids, and that no liquid had leaked from them. There was
also an instance of a sandy substance mixed in with the liquid that had
smearable radioactive contamination over 10,000 disintegrations per minute.
This problem poses a contamination hazard to 222-S Laboratory staff and is
an As Low As Reasonably Achievable concern.

Hafomd Opeatlone W Enginesng Conrnetor for the US Department of Energy

RI-51
RI-51

T6-14
G2-02
T6-20
T6-08
G2-02
GZ-02
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P. G. Haigh 28600-91-121
Page 2
September 10, 1991

The Tank Farms procedure for sampling and shipping, "Sample Non-Aging Waste
Storage Tank&," (TO-080-030) and the Safety Analysis Report for Packaging,
"N-55 Overpack,* (WHC-SD-RE-SAP-015) were scrutinized for possible procedure
violations. Though none were found, this matter needs to be addressed to
prevent another occurrence.

If you have any questions or need additional information, please contact me
on 3-4369.

Deborah 2Y. Bisenius, Technical Representative
Office of Sample Management

tjn

5.21
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Westinghouse Internal
Hanford Company Memo

From: Office of Sample Management
Phone: 3-4369
Date: September 9, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

To: P. G. Haigh RI-51
D. L. Halgren R1-51

cc: J. D. Briggs T6-14
J. G. Field G2-02
V. V. Johansen T6-20
J. H. Kessner T6-08
R. J. Smith G2-02
W. A. McCormick G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of
Sample Management(OSM) that there have been two problem areas identified
with samples from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In future, it is recommended that the seals be
placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie marker be used to write on the custody seals.

The second problem was liquid inside the shipping container (pig) or
the plastic bag, outside of the bottle of liquid waste. It appeared that
the sample bottles were intact, with tight lids, and that no liquid had
leaked from them. There was also an instance of a sandy substance mixed in
with the liquid that had smearable radioactive contamination over 10,000
DPM. This problem poses a contamination hazard to 222-S Laboratory staff
and is an ALARA concern.

The Tadk Farms procedure for sampling and shipping, "Sample Non-Aging
Waste Storage Tanks,"(TO-080-030) and the Safety Analysis Report for
Packaging(SARP), "N-55 Overpack,"(WHC-SD-RE-SAP-O15) were scrutinized for
possible procedure violations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

eborah Y. Bisenius 7 C
Technical Representative
Office of Sample Management

tjn

Hanford Operations and Engineedng Contractor for the US Department of Energy
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[22] From: Vida V Johansen at -WHC32 9/4/91 8:13AN (1088 bytes: 15 in)
To: Paul G Haigh at -WHC216., Deborah Y Bisenius at -WHC169
Receipt Requested
Subject: 106-AW Tank samples

----------------------------- Message Contents -- -------------------------
Two of the 106-AW samples we received on 8/01/91 and 8/02/91
were found to have liquid in their shipping container (Pig).
The second sample had moisture inside the plastic bag.
There was sand(?) m'ixed In with the liquid and when smeared
by the HPT tha mixture was found to be over 10,000 DPM. The
lids were on tight and the bottles were intact.

The sample numbers are: 6AW791-7A--R9765
6AW791-7B--R9766
6AW791-8A--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.

Thank you
Vida Johansen
Sample Custodian-222s lab.

V)

,5.23
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution 4as
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.0lOg/mL.
0.OlOg/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0.0025g/mL.
0.OlOg/mL.
0.0lOg/mL.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.0lOg/mL.

601
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution

Chloride
Detection Limit in solution

Nitrate
Detection Limit in solution

Phosphate
Detection Limit in solution

Sulfate
Detection Limit in solution

- 0.09 ppm.

W 0.04 ppm.

- 0.24 ppm.

- 0.13 ppm.

- 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit - 5 ppm in solution
Typical sample dilution was 0.Olg/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
Amonia - 0.1 ppm NH4 in solution
Ammonia by Kjeldahl

Procedure LA-645-001
Nitrite - 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite

Procedure LA-265-101
Chromium VI - 0.1004 ppm Cr' in solution
Spectrophotometric Determination of Hexavalent Chromium

6. 2
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017

6.3
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SAMPLING AND CUSTODY DATA
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TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Paul Haigh Telephone 373-4655

gill of Lading No. N/A Wilte Property No. N/A

Method of Shipment B-Pl ant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION

Sanple Collected by tO56a Dr 3L[N Date S-2.-f S - tim9f tin

Saple Locations 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
Length - 46 + .5 ft

Remarks

ice Chest or Sample .. -eld Logbook and N/A
Pig No. IPgMo

SAMPLE IDENTIFICATION

Sarple Mumber Sanple Schedule Ntunber
Sample No. 6AW791-IB FD-A Pt. No. 54, Set No. 2
(Shioping No. R9590) FSS-T-630-00001 (Draft)

- CHAIN OF POSSESSION

% Ret inquished by: Received by Date/Time:
I _ _ _ _ __-_/_ __3

R TquflA' by, Received by: Date2/ o

Relinquished by: Received by Date/Ti :

Relinquished by: Received by: bate/Time:

~=:*

Docuent No. Rev/Mod Page

TO-080-030 C-2 15
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SAMPLE CHECK IN LIST

Date/Time Received r699 / /' 9S Sample ID (14o974

Project IC/ Ai Client j'i -4 ) % t

Shipping Container ID# TF-S; Shipping #f '9590

1. Condition of Shipping container? _ _ _ __ _

2. Custody Seals on container intact? Yes DJ No [ ] c a.z-

3. Custody Seals dated and signed? Yes . No [ ] c4A

4. Custody Seals ID # /1C3 4

5. Condition of Samples: * in good condition

broken

leaking

6. Samples have: custody seals

-- appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody #(s)V/

Request for Special nalysis #(s) Ax

8. Have any anomalies been identified? Yes pd No [ ]

9. Memos have been initiated for all anomalies identified? Yes p4

Printed Name 1//1)A iA44MN

Signature Qem )

Date/Time F P /So

Please send copy to Office of Sample Management Data Administrator, T6-08

~0~~* 9
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TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

company contact Paul Haigh Telephone 373-4655

Bill of Lading No. N/A Offsite Property No. N/A

Method of Shipment B-Plant Sample Truck

shipped to 222-S Lab

SAMPLING INFORMATION

Sample Collected by z1 e IDate Time 6/

Sample Locations 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
Length - 44 + .5 ft

Remarks do *S'J/-

Ice Chest or Sample - Field Logbook and N/A

SAMPLE IDENTIFICATION

Sample Number Sample Schedule Nimber
Sample No. 6AW791-2B FD-A Pt. No. 54, Set No. 2
(Shipping No. R9592) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Re( inqui eRece d b Date/T imet
_____________ ~ ~ g-22-t/ 0So

Nl i h Receiv by, Date/Time:

Reli shed by: Received by: Date IM

Re(inqui hed by: Received by: Date/Time:

bocunent ho. Rev/Mod Page

TO-080-030 C-2 15

--- 10

I I
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SAMPLE CHECK IN LIST

Date/Time Received r4-7/9Y-73c) Sample ID.

Project 7-A /0/ Client 2-//l - LA-

10,0i- 79/ - ? 8

9A.1

Shipping Container I0# .- 2.3 Shipping 1j

1. Condition of Shipping container? _ _m__ _

2. Custody Seals on container intact? Yes 1<] No [

3. Custody Seals dated and signed? Yes No [ 3
4. Custody Seals ID # e __/~_

5. Condition of Samples: n good condition

broken

] b -Z?....

a.<.<..

leaking

6. Samples have: custody seals

...tl appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody #(s) /4)

Request for Special Analysis #(s) Ae)

8. Have any anomalies been identified? Yes 4 No [ ]

9. Memos have been initiated for all anomalies identified? Yes i4L
Printed Name IL4C4 T ?/wc t

Signature -z" ,'

Date/Time L/

Please send copy to Office of Sample Management Data Administrator, T6-08,

......-. 1.

?, ; 9 a...



AHc-sd-WM-DP-025
Addendum 17 Rev 0

TANKFARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY
coapany contact Paul Haigh Telephone 373-4655

Bitt of Lading No. N/A offalte Property So. N/A

Method of Shipment B-Pi ant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION

Sapte Collected by / , K ID//ot Dat, -I - I- /- I/ time o&

S.apAeLocations 241-AW Tank Farm, Tank 106-AW, Riser I 13A, Suspension Line
Length - 41 + .5 ft

hearks .~AJ t'4 C

Ice Chest or Sample Field Logbook and N/APig No. 0 6page Noe.

SAMPLE IDENTIFICATION

Seple Number S.ple Schedule ourber
Sample No. 6AW791-3A FD-A Pt. No. 54, Set No. 2
(Shipping No. R9593) FSS-T-630-00001 (Drafti

CHAIN OF POSSESSION

Railtn R eIvet Q Date/Ti :

RUE I4hed Received : Date/Tim:

Re(( (shed by: ReVed . fit

XelInquiz 4 ed by: Received by: Date/Jim:

12

.4

NV

0'

Document No. Rev/od Page

TO-080-030 7 C-2 15I



Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received 09 )9/ (250 Sample ID.

Project '79A'k /0) MJ-A Client .. -I.L A
9 N'F217,/tns

Shipping Container ID (r - /4 Shipping 0 A Aq ..

1. Condition of Shipping container?_ _ __rr

2. Custody Seals on container intact? Yes [fl No [ ] ae..

3. Custody Seals dated and signed? Yes MQ No [ v4a

4. Custody Seals 105 0 lc /

5. Condition of Samples: .. in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 0(s l/

Request for Special Kalysis I(s) An

8. Have any anomalies been identified? Yes No ( 

9. Memos have been initiated for all anomalies identified? Yes [.

Printed Name ko4 2721AA4rAJ

Signature 2 r/n,,

Date/Time Vj/ //50

Please send copy to Office of Sample Management Data Administrator, T6-08,

1a 3

I ,



WVC-SD-WM-D?-025
Addendum 17 ReV 0

rrm: VV JOHANSEN
Phone* 373-2271 T6-20
Date, August 29. 1991
Subiect: ARRIVAL OF DST SAMPLES

To: JEANETTE DUNCAN T6-08

cc: Deborah Bisenius T6-08
James Atterberry T6-20

The followino qamoles were received on 8/27/91:
6AW791-lA-R9509
AAW791-2A-R9591
AAW791-3A-R9593
6AW791-1B-R9590
AAW791-29-R9592
6AW791-3B-R9594

The manner in which the custody seals were attached to the
shiopino containers would not insure the samoles intearity.

The writing could not be seen clearly. only the indentation
of what "it could be* on the seals. I would sucoest a
sharnie be used instead of a Den.

Paul Haiah was contacted and acreed the seals were not
oronerty attached. He also agreed samole NR9594 should be
disoosed as the seal agneared to be mutilated and the
integrity was auestionable. The chain of custody on that
narticular samole did not have the samoler's name listed.
Paul supplied the information for me.

The followino samoles were received on 8/12/91 and 8/13/91:
RQ595- 6AW79t-4A
99597- AAW791-5A
R97A3- hAW791-6A
R9S96- 6AW791-48
R95QA- AAW791-59
R9764- 6AW791-6B

When the samoles were received-ihe seals were intact hut the
sionature and date were not verified. The custody seal
numbers ar- not listed on the chain of custody so the
numbers were not cross checked. Although the custody seal
numhers were noticed. they were not recorded because this is
not in our Samole Receiving Procedure(LO-090-101).

Vida Johansen

--- 1.A



Addendum 17 Rev 0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Paul Haigh Telephone 373-4655

SlitL of Lading No. N/A offsite Property No. N/A

Method of Shipment B-Plant Sample Truck

shipped to 222-S Lab

SAMPLING INFORMATION

Sample Collected by -3J Ciostq Date S 2 '-- Tim 0e ce &yT

Sample Locations 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
Length - 41 + .5 ft

Remarks !. - xLo

Ice Chest or Snpe F ogook and N/APig No. Lo-3o atg N/A.

SAMPLE IDENTIFICATION

Sample Nuber Sample Schedule Nutber
Sample No. 6AW791-3B FD-A Pt. No. 54, Set No. 2
(Shipping No. R95941 FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Rel inquis ReceI Date/Time:
it- j______Y4_ . _y -2z7-1/

Re(i yed Recejr by: Date/Tie 1 ±

Ret shed by Received y 'air

Ret iished by: Received b / Date/T me:

c/ato/c a&4nc9 t
tSAt' ttnd'

--- is

I

Docuent No. Rev/od Page

TO-080-030 C-2 1 5



Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received Oc / (-9 ZO Sample ID ?nA J'7 9/- A

Project C# /O6 /9> Client ,-Y/ -AC 5 K

Shipping Container IDI _ _ _ Shipping I A'
1. Condition of Shipping container? /-_- __ _

2. Custody Seals on container intact? Yes E I No [

3. Custody Seals dated and signed? Yes E J No ( ]

4. Custody Seals 10 1 I 1_ __QC_

5. Condition of Samples: in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s) /492
(/

Request for Special Analysis I(s)/Wv

8. Have any anomalies been identified? Yes No E ]

9. Memos have been initiated for all anomalies identified? Yes >t

Printed Name //4 . ) AA)ve,

Signature 4 ..

Date/Time /

Please send copy to Office of Sample Management Data Administrator, T6-08,

- 16

I p



Addendum 17 Rev 0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Paul Haigh Tetephone 373-4655
Bill of Lodtng No. N/A Of fte Property J N/A
Method of Shipent 8-Pi ant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION

Sa.ple Coltected by IDate time

Sawple Locations 241-AW Tank Farm, Tank 106-AW, Riser # IC, Suspension Line
Length = 49 + .5 ft

Remarks

Ice Chest or Sa.ple Field Logbook and N/A
Pig No. Page Mo.

SAMPLE IDENTIFICATION

Sample Nuber Sample Schedule Number
Sample No. 6AW791-4B FO-A Pt. No. 54, Set No. 2
(Shipping No. R9596) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Relinquished by-./ Received byDate/Time:

2 --

Re ed Received by- Date/Time

dReceived by: Date/Time:

Relinquished by: Received by: Date/TIme:

d--- £L7

Docunent io Rev/Mod Page

TO-080-030 C-2 15



Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received c5 o Sample ID /n) 91 9 /

Project 206 AKO-c Client nQ/0 -A/ J 4 1

Shipping Container ID# U -'

1.. Condition of Shipping container

2. Custody Seals on container intact?

3. Custody Seals dated and signed? Yes [

4. Custody Seals ID I

Shipping

Yes K

I No[

# 5

No [1

I

5. Condition of Samples: ' in good condition

broken

leaking

6. Samples have: custody seals

'/- _appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody #(s) 46 u

Request for Special Analysis F(s) x-et

8. Have any anomalies been identified? Yes tI No [ 3

9. Memos have been initiated for all anomalies identified? Yes V]

Printed Name 1 / ' 4AA )

Signature

Date/Time S/ )

Please send copy to Office of Sample Management Data Administrator, T6-08

(IS



Adderdun 17. Rev .0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

company Contact Paul Faigh Telphon * 373-4655
Bill of Lading Mo. N/A offsite Property No. N/A
Method of Shipment B-Plant Sample Truck
Shipped to 222-S Lab

SAMPLING INFORMATION
Savvte Collected by 1ate 21/2/7/ tim 0630

Sante Locations 241-AW Tank Farm, Tank 106-AW, Riser # IC, Suspension Line
Length - 46 + .5 ft

Remarks

Ice Chest or Sample 6-jo Field Logbook and N/A
Pig o Page No.

SAMPLE IDENTIFICATION

Sample Number Sawte Schedule urber
Sample No. 6AW791-5B FD-A Pt. No. 54, Set No. 2
(Shipping No. R9598) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Re Inqlul sDate/Time:

Received by: Date/TimL:-'3

Relinquished by: Received by: Date/Tim:

Relinquished by: Received by: Date/Time:

--- 9

Document No. Rev/Mod Page

TO-080-030 C-2 1 5



Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received 0/-/5 / Sample ID /A C ty/ £-1e

Project Client CY/Ac.

Shipping Container ID# _ - ___ Shipping I

1.. Condition of Shipping contalnerr_

2. Custody Seals on container intact?

3. Custody Seals dated and signed? Yes

4. Custody Seals ID I

Yes tM

[] No[]

5. Condition of Samples: X in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody I(s) 4
Request for Special alysis 1(s) /&i

8. Have any anomalies been identified? YesC4-- No [ ]

9. Memos have been initiated for all anomalies identified? Yes k't

Printed Name 4. -so-)

Signature

Date/Time

Please send copy to Office of Sample Management Data Administrator. T6-08

20

No [ ]



VAddendum 17 Rev 0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Paul Haigh Telephone 373-4655
BM of Lading fl. N/A OtfaIte Property No N/A
Method of shipment B-Plant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION

sample CaltIcted by Date g//2 / I Time 0{
Sample Locations 241-AW Tank Farm, Tank 106-AW,' Riser # IC, Suspension Line

Length - 42 + .5 ft
Remarks

Ice Chest or Sample TF- /O Fied Logbook and N/A
Pig No. Page No.

SAMPLE IDENTIFICATION

Sample Number Sanple Schedule Number
Sample No. 6AW791-6B FD-A Pt. No. 54, Set No. 2
(Shipping No. R9764) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Ree en b Date/Time:

Retinquished byr Received bA / Date/Time:

J a-, /3 or- I-7/
Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

--21

C71

Document No. Rev/Mod Page

TO-080-030 C-2 15



WHC-SD-WM-DP-025
Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received 2 )k/i ) Sample ID /A&J7q/- 6.6

Project /06 A Client ___ ___ ___ _ _ _

Shipping Container IDI t~F- /i

1. Condition of Shipping container?.

2. Custody Seals on container intact?

3. Custody Seals dated and signed? Yes [

4. Custody Seals ID I

Shipping #.

Yes

] No[]

5. Condition of Samples: in good condition

broken

leaking

6. Samples have: custody seals

D< appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody #(s) 44i)

Request for Special ialysis i(s) /tW)

8. Have any anomalies been identified? Yes bA- No [ ]

9. Memos have been Initiated for all anomalies identified? Yes V4]

Printed Name Ad

Signature 4

Date/Time

Please send copy to Office of Sample Management Data Administrator, T6-08

22

No [ ]

/ 90 fr/ &!



Addendum 17 Rev 0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

co.pany Contact Paul Haigh TeLephone 373-4655
Bit( of Lading No. N/A Offstte Property No. N/A

Method of shipMnnt B-Plant Sample Truck
Shipped to 222-S Lab

SAMPLING INFORMATION

Saoyle Collected by M -Date i

Sample Locations 241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length - 51 + .5 ft

Remarks

ice Chest or Sarpte Field Logbook and N/A
Pig Mo. Page No.

SAMPLE IDENTIFICATION

Sanple Number Seqmle Schedute Number
Sample No. 6AW791-7B FD-A Pt. No. 54, Set No. 2
(Shipping No. R9766) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Retinquished byReceived by-. Dte/Time

Relinquished by:IReceived Date/Ti met

Re[Inquishe by: Receve =by: Date/Tlme:

Relinqu ished by: Received by: Date/Time:

--- 23

'\ U j-

Docunent Mo. Rev/Mod Page

TO-080-030 C-2 15



-ctencum 17 Rev 0

SAMPLE CHECK-IN LIST
It Pt. 114pbw ConI.In.

Date/Time Received Y.1-/ q / 70o Client Name yMAt Aherr

Project/Client I /- J ?r Batch or Case I /&: 4 eJIAwrc AW- e

Cooler ID (If noted on outside of cooler) .X..L

Condition of shipping container? Crr2rL

Custody Seals on cooler intact? Yes [o

Custody Seals dated and signed? Yes V-]
Chain of Custody record is taped on inside

Vermiculite/packing material Is: Wet [ 3

Each sample is in a plastic bag? Yes [ I

Number of sample containers in cooler:

Samples have: clips (in cans)

custody seals

hazard labels

Samplds are: APO' in good condition

broken

No [ I

No [1

of cooler lid? Yes [MANO [ 3
Dry[] A.4

No[
/o J ,v

1.

2.

3.

4.

5.

6.

7.

8.

other

10. Samples received at ALA 'C. Coolant type A,7

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) /A 4;e- 1 -779/-7/7/

Request for Analysis 0(f) Aid

Airbill N A - Carrier , . / t

12. Have any anomalies been identified above? Yes t ] No

13. Memos hive been initiated for all anomalies identified above? Yes [ ]

Printed Name/Signature ,/ja ate/Time /z/..2 '

13 24

tape

appropriate sample
labels

leaking

have air bubbi's

* ,

9.



Addendum 17 Rev0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Copany Contaet Paul Haigh TCioho* 373-4655
Bill of Ladino No. N/A IOffaite reperty No. N/A
Method of Shmpent B-Plant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION

Sample Collected by MiL- /IrAMAAI Dote J 1nT im owoe 18

Sample Locations 241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length - 48 + .5 ft

Remarks 5.AL - L/C)-3 --

ice Chest or Seaple Field Logbook and N/A
Pig No. I- Page No.

SAMPLE IDENTIFICATION

Sample Nuber Soarte Schedule Number
Sample No. 6AW791-88 FD-A Pt. No. 54, Set No. 2
(Shipping No. R9768) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION
Relinquishe : Received by- Date/Time:

Relinquished by: Receivd by: Date/Time:

Relinquished by: Received by: Date/Time:

Relinquished by. Received by: Date/Tim:

0',

Document No- Rev/Hod Page

TO-080-030 C-2 15

Q 
/ /

25



SAMPLitCtkdit-1 LIST
I1 Pat sh*png C4oI.ind

Date/Time Received ta -9/ /OgO Client Name S7.

Project/Client I A//-&2aJ Batch or Case 1 -4-)

Cooler 10 (if noted on outside of cooler) I-

1. Condition of shipping container? __

2. Custody Seals on cooler intact? Yes 14 No ( J

3. Custody Seals dated and signed? Yes fy No [ ]

4. Chain of Custody record is taped an inside of cooler lid? Yes !/.tt44o [ J
5. Vermiculite/packing material is: Wet [ ] Dry ] A

6. Each sample is in a plastic bag? Yes [ ] Nof ] /)4

7. Number of sample containers in cooler: /UA

8. Samples have: clips (in cans) tape

custody seals , appropriate sample
AL labels

azard labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at "C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 0(s) //-) Znr2- A Aj /-- r A 17/1

Request for Analyst r(s) /A6

Airbill I AAf-- Carrier I
12. Ilave any anomalies been identified above? Yes [ ] No

13. Memos have been initiated for all anomalies identified above? Yes [ I

Printed Name/Signature /aJeljzDate/Time . /3 ')2C)
Page 13 Z

13 -



WHC-SD-WM-DP-025
Addendum 17 Rev 0

TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Cowpany Contact Paul Haigh Telephon 373-4655
Bill of Lading Mo. NIA offate Property Me. N/A

Method of Shipment B-Plant Sample Truck

Shipped to 222-S Lab

SAMPLING INFORMATION

SanpLe Collected by Date ime

Sa.pie Locations 241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length - 48 + .5 ft

Rentarks

Ice Chest or Sape eld Logbook and N/A
Pig No.Page No.

SAMPLE IDENTIFICATION

Saple NMter Sanple Schedule Mnber
Sample No. 6AW791-98 FD-A Pt. No. 54, Set No. 2
(Shipping No. R9770) FSS-T-630-00001 (Draft)

"0

CHAIN OF POSSESSION

Ret Inquis e Re ye - Date/Time

Rel i Rec Date/T ime:

Rei = by: Received Date/Time:

Relinquished by: Recey i by: Date/Time:

Docunent No Rev/Mod Page
TO-080-030 C-2 15

27
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Addendum 17 Rev 077
SAMPLE CHECK-IN LIST

II Fmr Stappk Cent.lnd

Date/Time Received t029/ 055S Client Name ',Mc /~42

Project/Client I Q%/--A t4At& Batch or Case # IrIA A4&)
/se/A

Cooler ID (if noted on outside of cooler) .S

1. Condition of shipping container? Qrjr

2. Custody Seals on cooler Intact? Yes No [

3. Custody Seals dated and signed? Yes }X] No [ 3

4. Chain of Custody record is taped on inside of cooler lid? Yes [/2ANo [ J
5. Vermiculite/packing material is: Wet ( J Dry 7 ] 14

6. Each sample is in a plastic bag? Yes [ ] No [ 7

7. Number of sample containers in cooler: A

8. Samples have: clips (in cans) tape

custody seals appropriate sample

hazard labels 
labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at 0A- C. Coolant type 4A

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody I(s) 1) /497 W

Request for Analysi I (s') A ZO

Airbill I An1- - Carrier L4j A aQ .. 2/of &, Z

12. Have any anomalies been identified above? Yes [ ] No fyi

13. Memos have been initiated for all anomalies identified above? Yes ( 3

Printed Name/Signature /e/A/ .s %S ate/Time
Page If2

13

~ 28
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Addendum 17 Rev 0

TANKTARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Paul Haigh Telephone 373-4655
bili of Lading No. N/A offite Property "o. N/A

Method of Shipment B-Plant Sample Truck
Shipped to 222-S Lab

SAMPJ.ING INFORMATION

Saple Collected by M l DtC ti

Saple Locations 241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length - 41 + .5 ft

Remarks

Ice Chest or Sample Field Logbook and N/A
Pig No. ___________ __ Page Mo.

SAMPLE IDENTIFICATION

Sample Nutber Sanple Schedule Munber
Sample No. 6AW791-108 FD-A Pt. No. 54, Set No. 2
(Shipping No. R9772) FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Ret I Inq e Received blDate/Time:

Receive by:- Dte/Time:
Re~J h~y~,~f Y-zi /23S

Rel shed Recelved.by: Date/Time:

q e by: R ei v d b zt / :7 Z O
Rel~qui~d y- Rceied ~f/Date/Time,

Document No.

TO-080-030
IRev/Mod Page

2I

1sC-2



"cnum / Rev 0
SAMPLE CHECK-IN LIST

It Pat ShIpln C.,4.bwarj

Date/Time Received f'2-/ - Client Name C14 At

Project/Client I .- / I 4A wh Batch or Case # /06//:

Cooler ID (if noted on outside of cooler) /

1. Condition of shipping container? /lzzrz

2. Custody Seals on cooler intact? Yes [F] No ( ]

3. Custody Seals dated and signed? Yes V. No [ 3

4. Chain of Custody record Is taped on inside of cooler lid? Yes4J/4 No [ 3
5. Vermiculite/packing material is: Wet [ ] Dry [ J /04

6. Each sample is in a plastic bag? Yes [ I No [ n/A

7. Number of sample containers in cooler:

S. Samples have: clips (in cans) tape

custody seals - appropriate sample
labels

azard labels

9. Sampids are: in good condition leaking

broken have air bubbles

other

10. Samples received at /I2 *C. Coolant type k)A

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) a/M aa J-,a? - ,, \% . 1 . 977,

Request for Analysis i(r) nJo

Airbill I AX) CarrierAJ'r, j sA.tk4
12. Have any anomalies been identified above? Yes [ ] No 4
13. Memos hive been initiated for all anomalies identified above? Yes [ I

Printed Name/Signature //a/>, ar7  + 4 Sal. e/Time -).J.//

13
~20



WHC-SD-WM-DP-025
Addendum-17 Rev 0

Sample Point

Ue Ao.'Z.

REQUEST FOR SPECIAL ANALYSIS (RSA)
' '-- -

2) Date/im.issued

c/il i1qi oloo

(3) Date/lime Required

1l/i/2/

-1 4...*VINRW I IA , 1
4 MEM I

(5) Work Pock age

WtA I TIVV1( C WF
(6)Number DoselRate mRadMr (7)Customer I.D. (9) Requester Name/Phoneof Samples .. U7hI6W1

A 4w7i 7 - q

(10) Release NA
(,4wql 3 ISapl

RPT(pA-W71RPT 44bW71I'-

( )(1)(14) (IS)Determination Expected Range Minirftum Detection Level Method

Cya.ide- (CN- 0.L0"I_
Se-lenium (se. )001L

Mercury (-) 0.2S/L.

SPec 4a >s i PH UnI4S
Tritfnn (14~3 ___________ .S pC/i. L~

ota| banirvi 100 K / L
Sr- q0 VO/m(
Am-

Pu-)3l~q /2 0 _5 _C_;IYA L_ .......... s
2._9 pCI aL

Cs-;q//137 SpCr/ L
(16) Matrix (Other Metalsor Anions Presont 4
Ligvad Wixed wat e.... R{dvoa i4v4, I~n04-jo- 1 n441rsj aciive--fron frde4- 4d
ret 4s7r 4isse;a frrodvscH. Ths ble. de-echtbla. hcajLtqe2t aM non- kalogen4eA
orqawiCs umpou;s", Wydrao-det- p IZ5 orgreAtr. Ahiex sod;um sa4+ o-

S fek or p vspko-a1 W ont aw tsu14et. AACzls- e&.dAlc4v am pohtcslvou
SAIfs, Iea., c4r'owthm i, Ca 2 KIM,,.

(17) Radioactivity Level (Actual (: Estimated f)
Total Alpha

Total Beta
Total Gamma - - -

y Cl.

v C/i.
U Ia

I c )ast~Maugt v

kn. %

(18) Additional Information (Mess ementUncertaintyototherPertinent information) Z , tMurwty 241 prcis or
Rad, e4is"c A AwAt I - b6,.. t#44eA ei

(20) Sfplfl Received 11-01, !1
. A

I111(21) ltribution of Final ResuItsSa pIe fIhpol InsttuctAInnt
0M:; 5um s5 &j4. un- 4pUfA , 4qz
tusl-vw ) wirl tP 6&.5 M te. Sdp

i4 psa 094! 31

oil 6



WIC-SD-WM-DP-025
Addendum 17 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

(1) Sample Point (2) Date/fime Issued (3) Date/rime Required (4) Charge Code

FD-A 5-5' __________1_1

Sal- N.2. // (5)WorkPackage

(6) Number Dose Rate mRad/Hr (7) Customer I.D. (8) Laboratory I.D. (9) Requester NamePhone
olsamplet Mk'/7qI-IA, g-4w~-;9A GIi-M

/0 &w 7q1 -ZA,Aw7qji-A 3-qtsS
&hw7-3A,(W7qI -1 0

(10) Release 6AW7,I~tA (1) Volume of Sample
&4wI7lfIh-5A,

4A__741-Anq A, lo m L
RPT 4AV7qh7r

(12) (13) (14) (15)
Determination Expected Range Minimum Detection Level Method

-R 3ZpiC( /sanmple.

'S y- I1,3 15 pC___ __ __ __ __ __ __ __ __ __ __ __ __ __

(,Co-(p_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _'0 -1) 200,000 pC/tlh

'Se -79 79,000 iPC__ _ __ _ _

V -y q qs,oco PG /nkL
r'rr - 9 9 2,000, 000 PG / ML

I-fe- -1Y 4 95o6,oO p Ci/vw L
C-m-9Z3 4 -24f - 13, 000 PC / __ _L

R 23 000PC-,*/co p/iL
(16) Matrix (Other Metals or Anions Present)

Lvid mkieA k&tsle Rad;oadiVf. we- t zntmnAon nak4a1 achvd-;ori products a4
reactor -,or rovtuces. '?ossible tea+ecA-bla kCtkeKa4ed atd. bta--kaloga 4 Aed
or c.it UaotpountS. I4ydrvxle. - fH-=-Z.5 Ory. A-ylIs - sod;um sl1+-s 1(

utMf, ntr*6, phorphmat &arbonAe- qi4 s'uI4ai. Mc4nk - cdscum a^A pcUds.OS5
41+5, leaa, Croruvdin, Cadilt-uwn-

(17) Radioadivity Level (Actual Q Estimated 0) (18)Additional information (Measurement UncertaintyorOther

Total Alpha ___________ Ci/L Pertinent information) :b 2s7, Aca'racy ii(preC-Sron

Total Beta _ C/L RaCidte n7CAl anr-kise-s +v b4.. Per-irveA or
A Ce.loposft.- &owt jOsam piets.

Total Gamma W CI/La____________________________
(20) Samples Received

(19) Estimated Cot By From Date Time

Laboratory Manager (21) Dstribution of Final Results/Sample Disposal intctiqns
tws vn e. +tirh &rcc;r VS re
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SUMMARY DATA REPORT

Project: 242-A EVAPORATOR
Tank: 106AW
Customer ID: 791 Composite

Undigested Sample Analysis Results

FEED CHARACTERIZATION

Sample
R348

Sample Duplicate
R348

Am 241
C 14
GEA

C-' Cs 137
Cs 134
Eu 154
Eu 155
Co 60
Sn 113
RuRh 106

- Nb 94
CePr 144
Ra 226

1129
Pu 239/240
Se 79
Sr 90
Tc 99
H3
U

U 234
U 235
U 238

2.27E-2
7.40E-2

5.07E+4
4.01 E+2
1.93E+1

<6.84E+1
<4.71 E+0
<4.98E+1
<4.97E+2
<7.93E+0
<2.72E+2
<7.75E+1
<4.75E-2

9.98E-2
3.30E-2
2.94E+ 1
1.88E+ 1
1.19E+1
9.40E-3
1.49E-6
4.26E-4
8.97E-3

uCi/L
uCi/L

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L

g/L
g/L
g/L
g/L

2.02E-2
7.54E-2

5.06E+4
3.93E+2

<1.28E+1
<6.87E+1
<8.03E+0
<5.05E+1
<4.81E+2

7.38E+0
<2.71 E+2
<7.76E+1
<3.73E-2

9.79E-2
4.66E-2
2.95E+ 1
1.48E+1
1.21 E+1
9.54E -3

NA
NA
NA

uCi/L
uCi/L

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L

g/L

34
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9 A 1 2 1 3 a ' 5

UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.: R348

Customer 10: 791 COMPOSITE

Blank Sample
Duplicate

Sample
Spike of
Sample

Check
Standard

Labl 10: R346 R347 Ran_ R 348 A348 R3S1

.....A-346-5782 4-52
Americium 241 (10-18-911 103.5 % I.SlE-1 UCI/L 2,27E-2 uCi/L 2.02E-2 uCI/L NA 110.. %

11 I 83485788'N!1rtAI"'~ - 348-598
Carbon 14 (10-25-91) 101,3% <1.13E-2 uCI/L 7.40E-2 uCI/L 7.54E-2 uCIlL 119.5 % 90.5 %

GEA (09-23-911 R348-5730 R348-5830 R348-5930

Cesium 137 94.3 % <2.06E-3 uCILt 5.07E+4 uCi/L 506E+4 uCi/L 124.5 % 97.5 %

Cesium 134 NA <1.IlE-3 uCI/L 4.01E+2 uCiL 3.93E+2 uCi/L NA NA

Europium 154 NA <4.14E-3 uCI/L <1.93E+1 uCi/L <1.28E+1 uCi/L NA NA

Europium 155 NA <2.35E-3 uCi/L <684E+I uCiIL <6.87E+ I uCi/L NA NA

Cobalt 60 102.2 % <1.17E-3 uCI/L <4.7IE+0 uCi/L <8.03E+o uCI/L 105.7 % 103%

Tin 113 NA <1.44E-3 uCi/L <4.98E+1 uCVL <5.05E+l uCI/L NA NA

Ruthenium--Rhodium 106 NA <2.22E-2 uCI/L <4.97E+2 uCJL <4.BIE+2 uCi/L NA NA

Niobium 94 NA <8.AIE-4 uCIL <7.93E+0 uCI/L <7.38E+0 uCI/L NA NA

Cerium-Praseodymium 144 NA <t.OIE-2 uCi/L <2.72E+2 uCi/L <2.71E+2 uCi/L NA NA

Radium 226 NA <1.89E-2 uCl/L <7.75E+1 uCi/L <7.76E+l uCI/L NA NA
V1546-5785 - 348-5685

odine12909-251) 102.41% <816E-2 C 1I <4.75E-2 ISIL <34E-2 CL NA 100.3 %
I I - ] R348-5881J_

Plutonium 23W240 (10-18-91) 11211% <7.62E-3 UC L 998 E-2 uCI/L 979E-2 uCI/L NA 110.51%
H348-5789 R346-5889

Selenium 79 09-25-91 <5.63E-3 uC L 3.30E-2" uCIL 4,66E-2" uCI L
Strontium 90. fig 348-5786 R348-5886
Sontlum90(10-03-91) 102.3 % <4.42E-3 uC 2.94E+ uC/L 2.95E+1 uCI/L NA 93.3 %

R348-5784 - R348-5884
Technetlum 99(09-25-91) 921% <3.03E-2 uCI/L 1.88E+l I uCi/L 1 .48E+1 uCi/L _ N/A _2.5 %

I348-5787 R348-5887 j348-5987
Tritium (10-07-91) 1 98.61% <113E-2 uciL 1.19E+1 uCIL 1.21E+1 uCI/L 92.1 % 100.5 %

!LL W348-5740 j 8R348-5840 348-5940
Uranium (10-23-91) 91.4 % <5,32E-7 g/L 9.40E-3 [gL 9.54E-3 Ln/ 42.4. % 907 %

Uranium!A 234 (10-23-92) NA I __I NA ] _ I 149E -8 ILL NA 11NA I NA

Uranium 235 (10-23-92) NA NA I4.26E-4 /L NA NA NA

- Uranium 238 (10-23-92) NA NA 897E-3 L NA NA NA

'No Standard Available For This Procedure. "Flag: Sample Duplicate >20% Diference. "-Matrix Interference.

Check
Standard
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
CARBON 14 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-348-104/B-0
Technologist: Date:
J. KUNKEL 10-25-91
Starting Time: Temperature:
16:00 23deaC
Ending Time: Chemist:
20:15 - S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STO R346-5588 11
2 REAGENT BLANK R347-5688 12
3 SAMPLE 791 COMP R348-5788 13
4 SAM DUP 791 COMP R348-5888 14
5 SPIKE OF 791 COMP R348-5988 15
6 FINAL LMCS CHECK STD R361 -5588 16
7 17
8 18 _

9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 6849/1.0 mL N/A
SPIKE 6B49/1.0 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)

a7



Acdendum 17 Rev 0
CARBON 14 ANALYSIS - UNDIGESTED SAMPLE

--- ------ - -
CI LA-34H-104 n RErrVERY WTEi i

EDP R909 C14EDTA

srrnm 635? RESULTa.M3.%lMALQ

STD VAL -%REC1,

0- ck-9{

1/ ) -

a ' - f.... ," 0-1. .. .

R 340.-578t 106AW R 9-20-91 11,42 26
--- ---- - R. C -- *

C14 LA-340-104 uCI/L TE2
-- .. .

7 791 COMP
.- C...a.... -

COUNT AS uCI/L

-7.40

- I-

5. P |f.-g.In.Aas-

R 340.-598 106AW R 11342 26
..-- - -- n . - C

C14 LA-I'U-104 RECOVERY WITE2

7 / 791 COW"

SAMPLE SPIKED ID -'.

SPIKE I) ( $r-?

SPIKE VOLUME Intl
cuuer S uCI/L 5 2 -~ X

0- To

I *1

R 347.~56B 106AW A 9-20-91 11ajy26
--. ..-.-. ....

C14 LA-3U-104 uCI/L Kt ..

7 NtUjRE IlL

REAGENF LiLANX

COUNT AS jCI/L

-L.
/f p

S~ I -*-aM,.

-. '4 .4-

aA RR 34a.-5ae8 l0tAW FC 9- - kaqQ 26

C14 LA-ti4U-104 uCI/L wl

-- 7-- '0
?v1 clMI

DUPLICATE SAIPLE

COUNT AS uCI/L

- Inu

N 361.-55E 106AW R U PU 2A

C14 LA-i4U-104 RECOVE14Y W11L2

EDP x909 C14EDTA

STDOIS5V? RESULT a

STD) VALg q 'a c 9ocfij

I ";IVAMNI (wo

- 4*q

*dS2 -. ),.

l-oZ . I (
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4

FOWERFAIL RECOVERY MON 28 OCT 1991 14:27

191.20 4.57
ZEFF CH1:89.98

4 *- 6 1 194.10 4.54
ISO1 7EFF CH1:90.06

5 **- 7
1901

1 3043.90 1.15
%EFF CH1:29.89

6 **- B IV 4405.40
I01 -.EhF CHI:90.70

0.95

1 o. 00

10.0 UC

10.0

1 0.00

46.50 147.
ISO1 Dp M

57.22 146.0
ISO1. DPM :167.4749

-7.94 148.0
IS01 DPH

73.&3 1-9.0
I01 DFM :4909. 441

BEST AVAILABLE COPY

40

ii.

z **- a.
U81

1

F'-GE:

0.17 **
164..7

0. 14 **

C.. u **

U. 01 **

Rev 0
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237, W657265 LA -548-121/D -0
Technologist: Date:
L. TEMPLE 09-23-91
Starting Time: Temperature:
13:30 N/A
Ending Time: Chemist:
14:08 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5530 11
2 REAGENT BLANK R347-5630 12
3 SAMPLE 791 COMP R348-5730 13
4 SAM DUP 791 COMP R348-5830 14
5 SPIKE OF 791 COMP R348-5930 15
6 FINAL LMCS CHECK STD R361 -5530 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 32849/0.5 mL N/A
SPIKE 32B49/0.5 mL N/A

A-6000-881 (03/92)

41
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

.... Rd... ! .... 'A02&l
CRLx 47 DI 132649 1.
IcVl Cl/L ) VflL 0

IL44T RE

Afh..I- A .I~. A. An

Go < 414 /

A... -

-- -- - - -. I ..l
c 347. -%630 106AW R 9-20-91 lif3Y 2S

OcA LA""61-121 tCl/L WTE2 0

- . -
CULAIT AS uCI/'L-

-z-a

1.-..-- - -

-0 I-0 16u

- - ------ - ji. M r-
L- 0 - 1 4. - - - -

-n J.-.s s

s<'/

,A . L
K < TA <;a, .tg
* 0 Q

C

- -5%S

CceNM) < . ~

c ir-e >%'

-ISS

@4% fl3

c( (_Q-q~~~a~S~~~

CaIi CeW'l tl -<Dfl;GN La

COUNT AS uCl/L 'vvr:n .S
LAUER rar-our

CA -'41 si2
C6

cMj:

a-. / $-

_'42

-

Z3-

-

7311-:-73o
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

cotso <9.34

-- -.

-23-ic R

It S24.-oy.30 LO, III R 9-20-91 118'-1'--

1A-31lu-121 I4LCVEhY w1a1i:L2 i

I q - 7 x- Pc

aoa. t.Tflse 'v1 OR. 9 2  .IS e
-. 5 a n n.,

CC 3 -
ct . 3

tu.6-' 4

Ful 9

'O----R-----/-S

Jt7sls

IpA~

CC, p1
<2-1\

?- ,r \*.yL

W . cWaa 0to

-. ba0

t a / .4c .
T..'Dq .:?

1-ti-. I *1C- ;k.'

43
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G A M M A S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

23-SEP-9115:14:05

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EWROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLP CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED

MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
'.YZED BY: 61453

SA41PLE DESCRIPTION: R-346-5530
GEOMETRY DESCRIPTION: 22ML LIQ
SAtPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOD

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 23-SEP-91 AT 14:23:54

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3004. SECONDS
0.13 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

44
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*

*
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23-SEP-9115:14:05

P E A K A N A L Y S I S

,K CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

IC 1127.73 563.33 1.24

2C 1139.81 569.37 1.24

1210.54 604.73
1324.34 661.63

661.82
1592.47 795.68
1604.69 801.79
2346.52 1172.73
2664.84 1331.92
2730.29 1364.65
2800.76 1399.90
2921.32 1460.19

ERROR QUOTATION
E AK CONFIDENCE

1.34
1.45

1.46
1.46
1.81
1.83
1.63
1.65
1.87

264.

270.

300.
190.

119.
103.
122.

21.
21.
10.
5.

5
3

436. 12.6 CS-134,
EU-152

840. 10.5 CS-134,
BI-207

280. 2.9 CS-134
725. 3.4 CS-137
35.

3640.
387.

2374.
2162.

96.
28.

221.

46.4
3.6
9.7
4.3
4.3

25.1
50.9
13.6

CS-134
CS-134
CO-60
CO-60
CS-134
1-132
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
a-,7 ENVIRONMENTAL BACKGROUND PEAK

w"CKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOO11
DESCRIPTION: BKOOI1
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

-- 45

NUCLIDES

3
4
4B
5C
6C
7
8
9

10
+1



23-SEP-9115:14:05

SAMPLE: R-346-5530
A COLLECTED ON 23-SEP-91 AT 14:23:54
AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR
DECAY

CORRECTED

Ci/LI

ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<5.53E-01
LLD<5.53E-01
LLD<8.41E-01
LLD<1.30E-01
LLD<6.05E-01
LLD<6.O1E-01
LLD<1.76E-01
LLD<1.76E-01
LLD<1.94E+01
LLD<1.04E-01
LLD<1.26E-01
LLD<1.71E-01
LLD<3.26E-01
LLD<5.OOE-01
LLD<3.35E-01
LLD<..29E+00
LLD<1.35E-01
LLD<1.09E+00
LLD<1.12E+00
LLD<1.12E+00
LLD<1.06E+00
LLD<4.08E-01
LLD<2.37E+oo
LLD<7.39E-02

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
A 243B

-41
AU- 198
BA- 133
RA- 139
BA- 140
89-141

rl 207
-12

bi-214
BT 214A
B-2 14 B
B'-214C
C- 109
CE-139
CE? 141
CEPR144
C6'56
CO-57
C0-58
C0-60

.23E-01

.04E+00

.29E-01

.64E-02
.18E-01
.08E+01

CR-51 LLD<8.53E-01
CS-134 1.39E+01

LLD<1.
1.

LLD<8.
LLD<3.

40E-01
20E+01
29E-02
74E-01

LLD<2.38E-01
LLD<2.54E-01
LLD<3.07E-01
LLD<1.60E-01
LLD<1.04E-01
LLD<1.32E-01
LLD<1.53E-01
LLD<c.46E-01
LLD<2..02E-01

+-4.74E-01

+-5.22E-01

+-4.39E-01

LLD<5.53E-01
LLD<5.53E-01
LLD<8.41E-01
LLD<1.30E-01
LLD<6.05E-01
LLD<6.O1E-01
LLD<1.76E-01
LLD<1.76E-01
LLD<1.94E+01
LLD<1.04E-01
LLD<1.26E-01
LLD<1.71E-01
LLD<3.26E-01
LLD<5.00E-01
LLD<3.35E-01
LLD<1.29E+00
LLD<1.35E-01
LLD<1.09E+00
LLD<1.12E+00
LLD<1.12E+00
LLD<1.06E+00
LLD<4.08E-01
LLD<2.37E+00
LLD<7.39E-02
LLD<1.23E-01
LLD<1.04E+00
LLD<1.29E-01
LLD<6.64E-02
LLD<1.18E-01

1.08E+01

LLD<8.53E-01
1.39E+01

LLD<1.40E-01
1.20E+01

LLD<8.29E-02
LLD<3.74E-01
LLD<2.38E-01
LLD<2.54E-01
LLD<3.07E-01
LLD<1.60E-01
LLD<1.04E-01
LLD<1.32E-01
LLD<1.53E-01
LLD<l.46E-01
LLD<2.02E-01

+-4. 74E-01

+-5.22E-01

+-4.39E-01

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

-0.58
-0.50

-0.16
0.03

-0.02

1(46

~''1

NUCLIDE

LLD<1
LLD<I
LLD<1
LLD<6
LLD<1

1

CS-136
CS- 137
CS-138
EU-152
EU-154
EU-155
FE-59
HC '81
' 03

31
1-132
1-133
1-134



1-135
K-40
KR-85
KR-85M

-87
."-89
LA- 140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210

-212PB- 212A

PB- 214
V91- 214A
PB-214B
P0-210

Q-Q214
"-216

239
ry_241
RA-224
RA- 226
RB-88
RB- 89
RN-220
Rut 103
RURH106
SB-124
SB-125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
~ 234B

208
U-235
U-235A
U-235B

+-1.51E+00
LLD<2.75E-01

1.11E+01
LLD<2.92E+01
LLD<8.72E-02
LLD<3.23E-01
LLD<4.10E+00
LLD<5.96E-02
LLD<3.24E-01
LLD<1.44E-01
LLD<1.45E-01
LLD<8.46E-02
LLD<2.26E-01
LLD<1.15E-01
LLD<1.21E-01
LLD<7.33E-01
LLD<6.10E-01
LLD<5.18E-01
LLD<5.87E-01
LLD<2.56E-01
LLD<2.69E+01
LLD<1.59E+01
LLD<1.83E-01
LLD<1.82E-01
LLD<2.49E+00
LLD<2.70E-01
LLD<2.70E-01
LLD<4.92E-01
LLD<1.24E+04
LLD<6.21E+03
LLD<1.23E+04
LLD<8.18E+02
LLD<3.12E+04
LLD<2.03E+00
LLD<2.02E+00
LLD<6.26E-01
LLD<6.84E-01
LLD<1.17E+02
LLD<1.33E-01
LLD<2.64E+00
LLD<4.71E-01
LLD<9.32E-01
LLD<1.59E-01
LLD<1.36E-01
LLD<1.84E-01
LLD<1.28E-01
LLD<2.46E-01
LLD<6.54E-02
LLD<4.45E-01
LLD<6.93E-02
LLD<7.42E-02
LLD<1.91E+01
LLD<8.65E-02
LLD<6.41E+00
LLD<1.35E+00
LLD<1.35E+00
LLD<4.52E+00
LLD<1.70E-01
LLD<1.29E-01
LLD<1.29E-01
LLD<5.59E-01

LLD<2.75E-01
1.11E+01

LLD<2.92E+01
LLD<8.72E-02
LLD<3.23E-01
LLD<4.10E+00
LLD<5.96E-02
LLD<3.24E-01
LLD<1.44E-01
LLD<1.45E-01
LLD<8.46E-02
LLD<2.26E-01
LLD<1.15E-01
LLD<1.21E-01
LLD<7.33E-01
LLD<6.IOE-01
LLD<5.18E-01
LLD<5.87E-01
LLD<2.56E-01
LLD<2.69E+01
LLD<1.59E+01
LLD<1.83E-01
LLD<1.82E-01
LLD<2.49E+00
LLD<2.70E-01
LLD<2.70E-01
LLD<4.92E-01
LLD<1.24E+04
LLD<6.21E+03
LLD<1.23E+04
LLD<8.18E+02
LLD<3.12E+04
LLD<2.03E+00
.LD<2.02E+00
LLD<6.26E-01
LLD<6.84E-01
-LD<1.17E+02
-LD<1.33E-01
-LD<2.64E+00
-LD<4.71E-01
-LD<9.32E-01
-LD<1.59E-01
-LD<1.36E-01
-LD<1.84E-01
-LD<1.28E-01
.LD<2.46E-01
-LD<6.54E-02
.LD<4.45E-01
.LD<6.93E-02
.LD<7.42E-02
.LD<1.91E+01
.LD<8.65E-02
LD<6.41E+00
.LD<1.35E+00
LD<1.35E+00
LD<4.52E+00
.LD<1.70E-01
LD<1.29E-01
LD<1.29E-01
.LD<5.59E-01
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1260.41
+-1.51E+00 1460.75

513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76

-0.56
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U-237
W-187
XE-131M
XE-133

133M
135

XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 4.78E+01 +-1.72E+00

LLD<3.58E-01
LLD<4.26E-01
LLD<3.41E+00
LLD<2.28E-01
LLD<7.60E-01
LLD<l.01E-01
LLD<7.33E-01
LLD<5.94E-02
LLD<3.95E+01
LLD<1.86E-01
LLD<3.60E-01
LLD<2.22E-01
LLD<1.26E-01

STANDARD DEVIATION = 0.28

EBAR = * MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.53E-09 UC/LI
TOTAL MEASURED ACTIVITY = 4.78E+01 (+-1.72E+00) UC/LI
Z.TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
GID CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CrNTROID ENERGY NET AREA ERROR GAMMAS/SEC
QWANNEL KEV COUNTS %

4127.73
1139.81
t %04.69
2730.29
2800.76

563.33
569.37
801.79

1364.65
1399.90

436.
840.
387.

96.
28.

12.6
10.5

9.7
25.1
50.9

1.94E+01
3. 77E+01
2.35E+01
9.00 E+00
2.71E+00

-- 48
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LLD<4.26E-01
LLD<3.41E+00
LLD<2.28E-01
LLD<7.60E-01
LLD<1.OIE-01
LLD<7.33E-01
LLD<5.94E-02
LLD<3.95E+01
LLD<1.86E-01
LLD<3.60E-01
LLD<2.22E-01
LLD<1.26E-01

4.78E+01 +-1.72E+0o

208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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* * * * * * * * * * * * * * * * * * * * * * fl * I * * * * * * * * * * *
* *

G AMMA SP EC TR UM ANA L Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

23-SEP-9116:13:20

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
E#ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
AkLYZED BY: 61453

SAMPLE DESCRIPTION: R-347-5630
GlbMETRY DESCRIPTION: 22ML LIQ
SAMPLE SIZE: 2.2000E-02 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

CfLECT STARTED ON 23-SEP-91 AT 15:23:11

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3001. SECONDS
0.03 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

2-2

*
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23-SEP-9116:13:20

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1
1B

2921.70 1460.38
1461.77

1.83 11. 173. 16.2
182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
C

SUBTRACTION PERFORMED USING FILE BKOO11
DESCRIPTION: BKOOII
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

50s

K-40
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23-SEP-9116:13:20

CAMPLE: R-347-5630
TA COLLECTED ON 23-SEP-91 AT 15:23:11

uLCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C LI D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<4.99E-03
AC-228A LLD<4.99E-03
AC-228B LLD<7.36E-03
AG-108M LLD<9.15E-04
AG-110M LLD<1.81E-03
AM-241 LLD<5.84E-03
AM-243 LLD<1.87E-03
AM-243A LLD<1.87E-03
a4-243B LLD<1.84E-01
AR-41 LLD<1.86E-03
At-198 LLD<8.80E-04
BA-133 LLD<1.51E-03
YT1139 LLD<3.28E-03
BA-140 LLD<3.77E-03
BA-141 LLD<3.30E-03

-7 LLD<9.84E-03
'l-207 LLD<1.08E-03
'212 LLD<1.19E-02
Bj,214 LLD<4.05E-03
BI-214A LLD<4.05E-03
BJN214B LLD<1.15E-02
BI-214C LLD<6.84E-03
Cf-109 LLD<2.61E-02
CE-139 LLD<7.42E-04
CC-141 LLD<1.25E-03
CE2R144 LLD<1.O1E-02
C0-56 LLD<1.24E-03
CO-57 LLD<6.52E-04
CO-58 LLD<1.06E-03
C0-60 LLD<1.17E-03
CR-51 LLD<7.55E-03
CS-134 LLD<1.51E-03
CS-136 LLD<9.12E-04
CS-137 LLD<2.06E-03
CS-138 LLD<2.24E-03
EU-152 LLD<6.73E-03
EU-154 LLD<4.14E-03
EU-155 LLD<2.35E-03
FE-59 LLD<2.64E-03
HF-181 LLD<1.19E-03
HG-203 LLD<9.63E-04
1-131 LLD<1.06E-03

32 LLD<1.21E-03
.33 LLD<1.06E-03

1-134 LLD<2.OOE-03
1-135 LLD<5.78E-03
K-40 LLD<4.41E-02

LLD<4.99E-03
LLD<4.99E-03
LLD<7.36E-03
LLD<9.15E-04
LLD<1.81E-03
LLD<5.84E-03
LLD<I.87E-03
LLD<1.87E-03
LLD<1.84E-01
LLD<1.86E-03
LLD<8.80E-04
LLD<1.51E-03
LLD<3.28E-03
LLD<3.77E-03
LLD<3.30E-03
LLD<9.84E-03
LLD<1.08E-03
LLD<1.19E-02
LLD<4.05E-03
LLD<4.05E-03
LLD<1.15E-02
LLD<6.84E-03
LLD<2.61E-02
LLD<7.42E-04
LLD<1.25E-03
LLD<1.O1E-02
LLD<1.24E-03
LLD<6.52E-04
LLD<1.06E-03
LLD<1.17E-03
LLD<7.55E-03
LLD<1.51E-03
LLD<9.12E-04
LLD<2.06E-03
LLD<2.24E-03
LLD<6.73E-03
LLD<4.14E-03
LLD<2.35E-03
LLD<2.64E-03
LLD<1.19E-03
LLD<9.63E-04
LLD<1.06E-03
LLD<1.21E-03
LLD<1.06E-03
LLD<2.OOE-03
LLD<5.78E-03
LLD<4.41E-02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75

Jo~s'a...

NUCLIDE



KR-85
KR-85M
KR-87
KR-89

140
142

MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA- 234M
PB-210
P8-212
PB-212A
Fr212B
PB-214
P81-214A
PB-214B
l1210
M 214
P0-216
RV- 239
P" '41

.24
K -226
RB-88
Rje, 89
RN-220
RU-103
RURH106
Sr 124
SIL125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
T' "08
' -

J5A
U-235B
U-237
W-187

LLD<3.70E-01
LLD<8.24E-04
LLD<2.50E-03
LLD<4.OlE-02
LLD<1.50E-03
LLD<2.94E-03
LLD<1.04E-03
LLD<1.39E-03
LLD<1.47E-03
LLD<1.59E-03
LLD<8.41E-04
LLD<1.43E-03
LLD<2.19E-03
LLD<6.09E-03
LLD<6.JOE-03
LLD<4.76E-03
LLD<2.42E-03
LLD<2.72E-01
LLD<1.50E-01
LLD<1.70E-03
LLD<1.70E-03
LLD<2.38E-02
LLD<2.58E-03
LLD<2.58E-03
LLD<4.57E-03
LLD<1.15E+02
LLD<1.22E+01
LLD<6.56E+01
LLD<7.53E+00
LLD<3.06E+02
LLD<1.85E-02
LLD<2.89E-02
LLD<8.95E-03
LLD<7.52E-03
LLD<1.O1E+00
LLD<9.06E-04
LLD<2.22E-02
LLD<1.10E-03
LLD<1.04E-02
LLD<1.73E-03
LLD<1.12E-03
LLD<1.44E-03
LLD<1.62E-03
LLD<2.09E-03
LLD<1.49E-03
LLD<4.67E-03
LLD<6.80E-04
LLD<6.97E-04
LLD<1.71E-01
LLD<7.92E-04
LLD<6.51E-02
LLD<1.24E-02
LLD<1.24E-02
LLD<4.24E-02
LLD<1.20E-03
LLD<1.22E-03
LLD<1.22E-03
LLD<5.62E-03
LLD<3.11E-03
LLD<4.73E-03
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LLD<3.70E-01
LLD<8.24E-04
LLD<2.50E-03
LLD<4.01E-02
LLD<1.50E-03
LLD<2.94E-03
LLD<1.04E-03
LLD<1.39E-03
LLD<1.47E-03
LLD<1.59E-03
LLD<8.41E-04
LLD<1.43E-03
LLD<2.19E-03
LLD<6.09E-03
LLD<6.10E-03
LLD<4.76E-03
LLD<2.42E-03
LLD<2.72E-01
LLD<1.50E-01
LLD<1.70E-03
LLD<1.70E-03
LLD<2.38E-02
LLD<2.58E-03
LLD<2.58E-03
LLD<4.57E-03
LLD<1.15E+02
LLD<1.22E+01
LLD<6.56E+01
LLD<7.53E+00
LLD<3.06E+02
LLD<1.85E-02
LLD<1.89E-02
LLD<8.95E-03
LLD<7.52E-03
LLD<1.01E+00
LLD<9.06E-04
LLD<2.22E-02
LLD<1.1OE-03
LLD<1.04E-02
LLD<1.73E-03
LLD<1.12E-03
LLD<1.44E-03
LLD<1.62E-03
LLD<2.09E-03
LLD<1.49E-03
LLD<4.67E-03
LLD<6.80E-04
LLD<6.97E-04
LLD<1.71E-01
LLD<7.92E-04
LLD<6.51E-02
LLD<1.24E-02
LLD<1.24E-02
LLD<4.24E-02
LLD<1.20E-03
LLD<1.22E-03
LLD<1.22E-03
LLD<5.62E-03
LLD<3.11E-03
LLD<4.73E-03

513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76
208.00
685.74



XE-131M
XE-133
XE-133M
XE-135

138
88

Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.27E-02
LLD<2.27E-03
LLD<6.51E-03
LLD<8.73E-04
LLD<6.59E-03
LLD<8.50E-04
LLD<5.56E-01
LLD<1.58E-03
LLD<4.12E-03
LLD<2.22E-03
LLD<1.05E-03

O.OOE-O1 +-0.OOE-01

'HC-SD-'M-DP-025
Addendum 17 Rev

LLD<3.27E-02
LLD<2.27E-03
LLD<6.51E-03
LLD<8.73E-04
LLD<6.59E-03
LLD<8.50E-04
LLD<5.56E-01
LLD<1.58E-03
LLD<4.12E-03
LLD<2.22E-03
LLD<1.05E-03

0.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

4AKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA
KEV COUNTS

'921.70 1460.38

ERROR GAMMAS/SEC

173. 16.2 1.71E+01

53r

~64

0
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

GENTROID
CHANNEL

I I
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* * * ** ** * * * * * * * ** * ** * * * * * * * * * * * * * *

GAMMA SP EC TR UM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

23-SEP-9117:13:16

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EFROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MNUTIPLET ANALYSIS PERFORMED

$PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
'hYZED BY: 62820

sjqPLE DESCRIPTION: R348-5730
GEOMETRY DESCRIPTION: 22ML LIQ
WANPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: I.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 4.9505E-03

COLECT STARTED ON 23-SEP-91 AT 16:22:48

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3020. SECONDS
0.66 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

no54

~7
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23-SEP-9117:13:16

P E A K A N A L Y S I S

. CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

53.81 26.52
1025.01 511.98

510.84

0.83
1.54

3 1139.96 569.45 1.10

1210.50 604.71
1324.36 661.64

661.82
1592.49 795.70
1604.61 801.75
2920.95 1460.01

5RVOR QUOTATION
PEAK CONFIDENCE

1.34
1.42

1.41
1.41
1.69

2711.
2184.

927.

757.
572.

35.
37.
7.

1
153

259. 53.6 SB/TE-X
580. 24.4 I-133,TL-208,
74. 27.6 NA-22,ZN-65,

RH-106
241. 38.2 CS-134,

BI-207
495. 7.3 CS-134
750. 0.5 CS-137
35.

1041.
91.

198.

46.4
6.8

17.5
14.5

CS-134
CS-134
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
KGROUND

* "'KGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOOI1
DESCRIPTION: BKOO11
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

1
2
2B

4
5
5B
6C
7C
8

55
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WsC-S-WM-Dp-0
2 5

Addendum 17 Rav 0

SAMPLE: R348-5730
'A COLLECTED ON 23-SEP-91 AT 16:22:48
AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L ID E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
A-41
AU -198
BA-133
B-139

BA- 140
BA- 141

-7
E'207
.12

-214
wr-214A
BI-2148
IR'214C
Cj- 109
CE-139
CE- 141
CEPR144
CD156
CO-57
CO-58
CO-60
CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
Hr 703

1
32

1-133
1-134
1-135

LLD<2.49E+01
LLD<2.49E+01
LLD<2.31E+02
LLD<4.23E+01
LLD<3.79E+02
LLD<1.62E+02
LLD<4.87E+01
LLD<4.87E+01
LLD<5.11E+03
LLD<9.07E+00
LLD<3.66E+01
LLD<4.67E+01
LLD<8.45E+01
LLD<1.17E+02
LLD<9.55E+01
LLD<4.32E+02
LLD<2.39E+01
LLD<6.05E+01
LLD<7.77E+01
LLD<7.77E+01
LLD<4.81E+01
LLD<3.04E+01
LLD<6.07E+02
LLD<1.91E+01
LLD<3.25E+01
LLD<2.72E+02
LLD<6.82E+00
LLD<1.79E+01
LLD<6.72E+00
LLD<4.71E+00
LLD<2.37E+02

4.01E+02

LLD<6.74E+00
5.07E+04

LLD<1.13E+01
LLD<3.60E+01
LLD<1.93E+01
LLD<6.84E+01
LLD<1.38E+01
LLD<5.08E+01
LLD<2.96E+01
LLD<3.69E+01
LLD<2.35E+01
LLD<3.48E+01
LLD<1.17E+01
LLD<2.68E+o1

LLD<2.49E+01
LLD<2.49E+01
LLD<2.31E+02
LLD<4.23E+01
LLD<3.79E+02
LLD<1.62E+02
LLD<4.87E+01
LLD<4.87E+01
LLD<5.IIE+03
LLD<9.07E+00
LLD<3.66E+01
LLD<4.67E+o1
LLD<8.45E+01
LLD<1.17E+02
LLD<9.55E+01
LLD<4.32E+02
LLD<2.39E+01
LLD<6.05E+O1
LLD<7.77E+01
LLD<7.77E+01
LLD<4.81E+O1
LLD<3.04E+01
LLD<6.07E+02
LLD<1.91E+01
LLD<3.25E+01
LLD<2.72E+02
LLD<6.82E+00
LLD<1.79E+01
LLD<6.72E+00
LLD<4.71E+00
LLD<2.37E+02

4.01E+02

LLD<6.74E+00
5.07E+04

LLD<1.13E+01
LLD<3.60E+01
LLD<1.93E+O1
LLD<6.84E+01
LLD<1.38E+1
LLD<5.08E+01
LLD<2.96E+01
LLD<3.69E+01
LLD<2.35E+01
LLD<3.48E+01
LLD<1.17E+oI
LLD<2.68E+01

+-2.76E+01

+-6.65E+02

NUCLIDE

+-2.76E+01

4-6.65E+O2

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41

-0.15
0.01

-0.01
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K-40
KR-85
KR-85M
KR-87

*89
, -140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212

-212APB- 212B
PB- 214
PB-214A
P 214B
P.0; 210
P0-214
F- 216
n"-239

241
KR/. 224
RA-226
RR,88
R8-89
RN-220
RU- 103
RURH106
S5-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B

208
.35

U-235A
U-235B
U-237

9. 98E+02
LLD<8.OOE+03
LLD<2.26E+01
LLD<9.23E+01
LLD<1. IE+03
LLD<8.68E+00
LLD<6.19E+01
LLD<7.63E+00
LLD<7.70E+00
LLD<6.87E+00
LLD<1.16E+01
LLD<7.93E+00
LLD<7.90E+00
LLD<4.60E+02
LLD<1.63E+02
LLD<2.53E+01
LLD<1.53E+02
LLD<7.12E+01
LLD<1.30E+03
LLD<4.25E+03
LLD<4.89E+01
LLD<4.87E+01
LLD<6.94E+02
L DL7_5EQl-
LLD<7.75E+01
LLD<1.31E+02
LLD<8.80E+05
LLD<3.39E+05
LLD<6.68E+05
LLD<2.13E+05
LLD<8.54E+06
LLD<5.24E+02
LLD<5.52E+02
LLD<5.33E+01
LLD<3.84E+01
LLD<2.33E+04
LLD<3.88E+01
LLD<4.97E+02
LLD<3.25E+01
LLD<2.53E+02
LLD<7.23E+00
LLD<3.65E+01
LLD<4.98E+01
LLD<3.51E+01
LLD<4.47E+01
LLD<7.17E+00
LLD<2.07E+01
LLD<1.81E+01
LLD<1.98E+01
LLD<5.20E+03
LLD<2.32E+01
LLD<1.67E+03
LLD<3.59E+02
LLD<3.59E+02
LLD<1.19E+03
LLD<2.64E+01
LLD<3.57E+01
LLD<3.57E+01
LLD<1.49E+02
LLD<9.47E+01

WHC-SD-WM-P-025
Addendum 17.Rev 0

+-1.46E+02 9.98E+02 +-'1.46E+02
LLD<8.OOE+03
LLD<2.26E+01
LLD<9.23E+01
LLD<1.11E+03
LLD<8.68E+00
LLD<6.19E+01
LLD<7.63E+00
LLD<7.70E+00
LLD<6.87E+00
LLD<1.16E+01
LLD<7.93E+00
LLD<7.90E+00
LLD<4.60E+02
LLD<1.63E+02
LLD<2.53E+01
LLD<1.53E+02
LLD<7.12E+01
LLD<1.30E+03
LLD<4.25E+03
LLD<4.89E+01
LLD<4.87E+01
LLD<6.94E+02
LLD<7.75E+01
LLD<7.75E+01
LLD<1.31E+02
LLD<8.80E+05
LLD<3.39E+05
LLD<6.68E+05
LLD<2.13E+05
LLD<8.54E+06
LLD<5.24E+02
LLD<5.52E+02
LLD<5.33E+01
LLD<3.84E+01
LLD<2.33E+04
LLD<3.88E+01
LLD<4.97E+02
LLD<3.25E+01
LLD<2.53E+02
LLD<7.23E+00
LLD<3.65E+01
LLD<4.98E+01
LLD<3.51E+01
LLD<4.47E+01
LLD<7.17E+00
LLD<2.07E+01
LLD<1.81E+01
LLD<1.98E+01
LLD<5.20E+03
LLD<2.32E+01
LLD<1.67E+03
LLD<3.59E+02
LLD<3.59E+02
LLD<1.19E+03
LLD<2.64E+01
LLD<3.57E+01
LLD<3.57E+01
LLD<1.49E+02
LLD<9.47E+01

1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76
208.00

-0.74

57



W-187
XE-131M
XE-133
XE-133M

135
. 138

Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

LLD<2.83E+01
LLD<8.95E+02
LLD<6.09E+01
LLD<2.07E+02
LLD<2.65E+01
LLD<2.OOE+02
LLD<5.04E+00
LLD<2.47E+03
LLD<3.39E+01
LLD<2.25E+01
LLD<1.07E+01
LLD<7.30E+00

5.21E+04 +-6.81E+02

STANDARD DEVIATION = 0.35

EBAR = * MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.06E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.21E+04 (+-6.81E+02) UC/LI
% TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

LLiTROID ENERGY NET AREA
CRANNEL KEV COUNTS

53.81
1f25.01
1139.96
1,604.61

26.52
511.98
569.45
801.75

259.
507.
241.
91.

ERROR GAMMAS/SEC
%4

53.6
28.2
38.2
17.5

1.7 1E+03
2.07E+01
1.08E+01
5.55E+00

"- 2-WM-'P-025
Addendum 17 Rev 0

LLD<2.83E+ol
LLD<8.95E4O2
LLD<6.09E-01
LLD<2.07E+02
LLD<2.65E+01
LLD<2.OOE+02
LLD<5.04E+00
LLD<2.47E+03
LLD<3.39E+01
LLD<2.25E+01
LLD<1.07E+O1
LLD<7.30E+00

5.21E+04 +-6.81E+02TOTAL

685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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**
*

* * * ** * ** * * * * * * * ** *** * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

23-SEP-9118:12:36

G AMMA S P EC TR UM ANAL Y S IS

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENYIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
t4ASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
A4lLYZED BY: 62820

SAMPLE DESCRIPTION: R348-5830
GEOMETRY DESCRIPTION: 22ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: I.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 4.9505E-03

COLLECT STARTED ON 23-SEP-91 AT 17:22:08

COtLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3020. SECONDS
0.66 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

5?



WHC-SD-WM-DP-0
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Addendum 17. Rev 023-SEP-9118:12:36

P E A K A N A L Y S I S

.a CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

53.91 26.56
1025.16 512.05

510.84
1210.58 604.75
1324.36 661.64

661.82
1592.55 795.72
1604.62 801.76
2921.40 1460.24

ERROR QUOTATION
PEAK CONFIDENCE

0.83
1.21

1.33
1.41

1.43
1.43
1.85

2658.
2333.

913.
596.

46.
47.
13.

203.
509.
74.

1413.
153493.

35.
1019.

101.
176.

67.3
28.5

27.6
8.2
0.5

46.4
7.2

21.8
16.1

SB/TE-X
TL-208,NA-22,
ZN-65,RH-106
CS-134
CS-137

CS-134
CS-134
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

- MULTIPLET ANALYSIS CONVERGED NORMALLY
B'- ENVIRONMENTAL BACKGROUND PEAK

CR
BACKGROUND
BACKGROUND
PAKGROUND

KG ROUND

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKOOI1
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

1
2
2B
3
4
4B
SC
6C
7

- -e
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SAMPLE: R348-5830
'TA COLLECTED ON 23-SEP-91 AT 17:22:08
.CAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-I1OM
AM-241
AM-243
AM-243A
AM-243B
AR-41
AY0198
BA- 133
BP139
BA 140
BA- 141
BE-7
BI-207

212
_Z214

BI-214A
B4-2148
BI-214C
C-B- 109
CE-139
6Cf141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
T 131

32
1-133
1-134
1-135

LLD<2.44E+01
LLD<2.44E+01
LLD<2.30E+02
LLD<4.23E+01
LLD<3.79E+02
LLD<1.62E+02
LLD<4.88E+01
LLD<4.88E+01
LLD<5.15E+03
LLD<9.07E+00
LLD<3.70E+01
LLD<4.69E+01
LLD<8.52E+01
LLD<1.16E+02
LLD<9.66E+01
LLD<4.30E+02
LLD<2.38E+01
LLD<6.42E+01
LLD<7.99E+01
LLD<7.99E+01
LLD<5.12E+01
LLD<3.63E+01
LLD<6.09E+02
LLD<1.93E+01
LLD<3.21E+01
LLD<2.71E+02
LLD<7.39E+00
LLD<1.81E+01
LLD<7.26E+00
LLD<8.03E+00
LLD<2.35E+02

3.93E+02

LLD<7.84E+00
5.06E+04

LLD<1.46E+01
LLD<2.76E+01
LLD<1.28E+01
LLD<6.87E+01
LLD<1.17E+01
LLD<5.04E+01
LLD<2.99E+01
LLD<3.66E+01
LLD<2.35E+01
LLD<3.56E+01
LLD<1.12E+01
LLD<2.57E+01

LLD<2.44E+01
LLD<2.44E+01
LLD<2.30E+02
LLD<4.23E+01
LLD<3.79E+02
LLD<1.62E+02
LLD<4.88E+01
LLD<4.88E+01
LLD<5.15E+03
LLD<9.07E+00
LLD<3.70E+01
LLD<4.69E+01
LLD<8.52E+01
LLD<1.16E+02
LLD<9.66E+01
LLD<4.30E+02
LLD<2.38E+01
LLD<6.42E+01
LLD<7.99E+01
LLD<7.99E+01
LLD<5.12E+01
LLD<3.63E+01
LLD<6.09E+02
LLD<1.93E+01
LLD<3.21E+01
LLD<2.71E+02
LLD<7.39E+00
LLD<1.81E+01
LLD<7.26E+00
LLD<8.03E+00
LLD<2.35E+02

3.93E+02

LLD<7.84E+00
5.06E+04

LLD<1.46E+01
LLD<2.76E+01
LLD<1.28E+01
LLD<6.87E+01
LLD<1.17E+01
LLD<5.04E+01
LLD<2.99E+01
LLD<3.66E+01
LLD<2.35E+01
LLD<3.56E+01
LLD<1.12E+01
LLD<2.57E+01

+-2.85E+01

+-6.64E+02

23-SEP-9118:12:36

+-2.85E+01

+-6.64E+02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41

-0.12
0.05

-0.01
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K-40
KR-85
KR-85M
vR-87

89
-140

LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
AQ-212A
PB-2128
PE-214
PB-214A
#9-214B
PO-210
PO-214
P0-216

239
241

RA- 224
RA-226
R6B88
RB-89
RN--220
RL-103
RURH106
Si- 124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A

?34B
208

235
U-235A
U-235B
U-237

8.89E+02
LLD<8.07E+03
LLD<2.26E+01
LLD<9.18E+01
LLD<1.IOE+03
LLD<8.68E+00
LLD<5.90E+01
LLD<7.53E+00
LLD<8.35E+00
LLD<4.54E+00
LLD<1.36E+01
LLD<7.38E+00
LLD<7.18E+00
LLD<4.60E+02
LLD<1.61E+02
LLD<2.82E+01
LLD<1.55E+02
LLD<7.27E+01
LLD<1.01E+03
LLD<4.27E+03
LLD<4.77E+01
LLD<4.75E+01
LLD<6.97E+02
LLD<7.76E+01
L L D7760T+M
LLD<1.28E+02
LLD<8.20E+05
LLD<3.41E+05
LLD<6.94E+05
LLD<2.10E+05
LLD<8.30E+06
LLD<5.30E+02
LLD<5.56E+02
LLD<6.35E+01
LLD<3.99E+01
LLD<2.35E+04
LLD<3.96E+01
LLD<4.81E+02
LLD<3.39E+01
LLD<2.57E+02
LLD<7.70E+00
LLD<3.65E+01
LLD<5.05E+01
LLD<3.54E+01
LLD<4.61E+01
LLD<5.98E+00
LLD<2.07E+01
LLD<1.80E+01
LLD<1.97E+01
LLD<5.06E+03
LLD<2.33E+01
LLD<1.69E+03
LLD<3.61E+02
LLD<3.61E+02
LLD<1.21E+03
LLD<2.70E+01
LLD<3.59E+01
LLD<3.59E+01
LLD<1.46E+02
LLD<9.57E+01

Addendum 17 Rev 0
+-1.44E+02 8.89E+02 +-1.44E+02 1460.75 -0.51

LLD<8.07E+03 513.99
LLD<2.26E+01 151.17
LLD<9.18E+01 402.58
LLD<1.10E+03 220.90
LLD<8.68E+00 1596.20
LLD<5.90E+01 641.83
LLD<7.53E+00 834.83
LLD<8.35E+00 846.76
LLD<4.54E+00 1274.55
LLD<1.36E+01 1368.60
LLD<7.38E+00 702.63
LLD<7.18E+00 765.78
LLD<4.60E+02 657.92
LLD<1.61E+02 86.50
LLD<2.82E+01 984.45
LLD<1.55E+02 277.60
LLD<7.27E+01 311.98
LLD<1.OIE+03 1001.03
LLD<4.27E+03 46.50
LLD<4.77E+01 239.00
LLD<4.75E+01 239.00
LLD<6.97E+02 300.10
LLD<7.76E+01 351.92
LLD<7.76E+01 351.92
LLD<1.28E+02 295.21
LLD<8.20E+05 804.00
LLD<3.41E+05 799.70
LLD<6.94E+05 804.90
LLD<2.10E+05 129.30
LLD<8.30E+06 148.57
LLD<5.30E+02 240.99
LLD<5.56E+02 186.10
LLD<6.35E+01 1836.00
LLD<3.99E+01 1031.88
LLD<2.35E+04 549.73
LLD<3.96E+01 497.08
LLD<4.81E+02 621.80
LLD<3.39E+01 602.72
LLD<2.57E+02 176.33
LLD<7.70E+00 1120.45
LLD<3.65E+01 264.66
LLD<5.05E+01 391.67
LLD<3.54E+01 513.99
LLD<4.61E+01 555.60
LLD<5.98E+00 1383.94
LLD<2.07E+01 1121.30
LLD<1.80E+01 140.51
LLD<1.97E+01 159.00
LLD<5.06E+03 109.27
LLD<2.33E+01 228.16
LLD<1.69E+03 84.37
LLD<3.61E+02 92.50
LLD<3.61E+02 92.50
LLD<1.21E+03 63.30
LLD<2.70E+01 583.14
LLD<3.59E+01 185.71
LLD<3.59E+01 185.71
LLD<1.46E+02 143.76
LLD<9.57E+01 208.00
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W-187
XE-131M
XE-133
XE-133M

-135
..-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<2.83E+01
LLD<8.84E+02
LLD<6.20E+01
LLD<2.07E+02
LLD<2.64E+01
LLD<2.01E+02
LLD<6.OOE+00
LLD<2.56E+03
LLD<3.49E+01
LLD<2.16E+01
LLD<1.34E+01
LLD<7.69E+00

5.19E+04 +-6.80E+02

Addendum 17 Rev 0
LLD<2.83E±01
LLD<8.84E+02
LLD<6.20E+01
LLD<2.07E+02
LLD<2.64E+01
LLD<2.01E+02
LLD<6.OOE+00
LLD<2.56E+03
LLD<3.49E+01
LLD<2.16E+01
LLD<1.34E+01
LLD<7.69E+00

5.19E+04 +-6.80E+02

STANDARD DEVIATION = 0.26

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.06E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.19E+04 (+-6.80E+02) UC/LI
% TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

'.,4NTROID ENERGY NET AREA
CHANNEL KEV COUNTS

53.91
-1025.16
11604.62

26.56
512.05
801.76

203.
435.
101.

ERROR GAMMAS/SEC

67.3
33.6
21.8

1.32E+03
1.78E+01
6. 15E+O0

2.. 63

r

685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



Addendum 17 Rev 0

* ** * * *** ** * * * * * * * ** * * * * * * * * * * * ** * * * *

G AMMA S P E C TR UM ANA L Y S IS

' r ** * ** * ** ** * * * * * ** * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

23-SEP-9119:10:48

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: I / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
Ef*OR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
L LCALCULATION PERFORMED
M SURED ENERGY DIFFERENCES LISTED
MU6TIPLET ANALYSIS PERFORMED

SPtCTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
YZED BY: 62820

SAMPLE DESCRIPTION: R348-5930
GEOMETRY DESCRIPTION: 22ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOO0E+OO EA
ANAMYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 4.9505E-03

COLECT STARTED ON 23-SEP-91 AT 18:20:17

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3023. SECONDS
0.76 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

*

to-4w



' -' 25Addejurn 1.7 v- :I Rev 0
23-SEP-9119:10:48

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

55.60 27.41
1024.70 511.83

510.84

0.83
1.38

3C 1127.72 563.33 1.33

3093.
2361.

1192.

4C 1139.82 569.38 1.33 1102

1210.55 604.74
1324.35 661.63

661.82
1592.48 795.69
1604.66 801.78
2346.57 1172.76
2664.77 1331.88
2730.12 1364.57
2801.28 1400.15
2921.33 1460.20

E'ROR QUOTATION
,AK CONFIDENCE

1.40
1.41

1.46
1.46
1.76
1.78
0.82
1.61
1.91

1141.
781.

169.
149.
120.
27.
23.
16.
10.

1 15

NUCLIDES

416. 36.0 SB/TE-X
512. 27.7 I-133,TL-208,
74. 27.6 NA-22,ZN-65,

RH-106
576. 18.5 CS-134,

EU-152
1021. 15.5 CS-134,

81-207
6704. 2.8 CS-134
8530. 0.5 CS-137

35.
4615.

439.
2453.
2290.

96.
36.

189.

46.4
3.2
9.8
4.2
4.2

25.4
48.5
15.2

CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

C-- MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

ACKGROUND
BACKGROUND
BACKGROUND
BAGKGROUND

SUBTRACTION PERFORMED USING FILE BKOO1I
DESCRIPTION: BKOO11
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

1
2
2B

5
6
68
7C
8C

rig
10

- ~

t2



WHC-SD-WM-DP-025
Addendum 17 Rev 0

23-SEP-9119:10:48

'AMPLE: R348-5930
A COLLECTED ON 23-SEP-91 AT 18:20:17

ucCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
AQ- 198

U-133
6-139

BA-140
BA- 141
Itt-7

* 07
212

BJ-214
BI-214A
E L214 B
BI-214C
C-109
C.;- 139
CE'- 141
GGPR144
CO-56
CO-57
CO-58
CO-60

LLD<5.63E+01
LLD<5.63E+01
LLD<2.47E+02
LLD<4.42E+01
LLD<3.86E+02
LLD<1.74E+02
LLD<5.10E+01
LLD<5.IOE+01
LLD<5.43E+03
LLD<1.05E+01
LLD<3.91E+01
LLD<4.93E+01
LLD<9.01E+01
LLD<1.27E+02
LLD<1.OOE+02
LLD<4.50E+02
LLD<2.69E+01
LLD<1.16E+02
LLD<1.38E+02
LLD<1.38E+02
LLD<1.02E+02
LLD<3.63E+01
LLD<6.42E+02
LLD<2.04E+01
LLD<3.40E+01
LLD<2.87E+02
LLD<1.43E+01
LLD<1.90E+01
LLD<1.38E+01

1.15E+03

LLD<2.50E+02
1.78E+03

LLD<1.50E+01
5.23E+04

LLD<1.25E+01
LLD<4.I1E+01
LLD<2.67E+01
LLD<7.26E+01
LLD<3.26E+01
LLD<5.30E+01
LLD<3.16E+01
LLD<3.90E+01
LLD<2.70E+01
LLD<3.77E+01
LLD<2.26E+01

LLD<5.63E+01
LLD<5.63E+01
LLD<2.47E+02
LLD<4.42E+01
LLD<3.86E+02
LLD<1.74E+02
LLD<5.JOE+01
LLD<5.IOE+01
LLD<5.43E+03
LLD<1.05E+01
LLD<3.91E+01
LLD<4.93E+01
LLD<9.01E+01
LLD<1.27E+02
LLD<1.OOE+02
LLD<4.50E+02
LLD<2.69E+01
LLD<1.16E+02
LLD<1.38E+02
LLD<1.38E+02
LLD<1.02E+02
LLD<3.63E+01
LLD<6.42E+02
LLD<2.04E+01
LLD<3.40E+01
LLD<2.87E+02
LLD<1.43E+01
LLD<1.90E+01
LLD<1.38E+01

1.15E+03

LLD<2.50E+02
1.78E+03

LLD<1.50E+01
5.23E+04

LLD<1.25E+01
LLD<4.11E+01
LLD<2.67E+01
LLD<7.26E+01
LLD<3.26E+01
LLD<5.30E+01
LLD<3.16E+01
LLD<3.90E+01
LLD<2.70E+01
LLD<3.77E+01
LLD<2.26E+01

+-4.95E+01

+-6. 12E+01

+-6.84E+02

NUCLIDE

+-4.95E+01

+-6.12E+01

+-6.84E+02
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59

* 81
S03

- ±31
1-132
1-133
1-134

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

-0.62
-0.48

-0.16
0.04

-0.02

-OG



-135
:-40
R-85
R-85M
R-87

:R-89
.A-140
.A- 142
1N-54
iN-56
JA-22
IA-24
IB-94
JB-95
IB-97
P-237

W-238
IP-239
IA-233
IA-234M
3B-210
'B-212
'Bm1 2A
3B-212B
)BI,2 14
:B-14A
:B-214B
0-210

?0-214
P0 216
PU-,39
PU-241
RA-R24
RA-226
RB;28
RB-89
RN-720
RU403
RURH106
SB-424
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TL-208
U-235
U-235A
U-235B

LLD<3.32E+01
9.56E+02

LLD<8.58E+03
LLD<2.35E+01
LLD<9.72E+01
LLD<1.18E+03
LLD<6.02E+00
LLD<6.58E+01
LLD<1.39E+01
LLD<1.61E+01
LLD<9.49E+00
LLD<2.29E+01
LLD<1.40E+01
LLD<1.36E+01
LLD<4.68E+02
LLD<1.70E+02
LLD<6.17E+01
LLD<1.65E+02
LLD<7.66E+01
LLD<2.75E+03
LLD<4.52E+03
LLD<5.14E+01
LLD<5.12E+01
LLD<7.45E+02
LLD<8.13E+01
LLD<8.13E+01
LLD<1.38E+02
LLD<1.48E+06
LLD<7.07E+05
LLD<1.34E+06
LLD<2.28E+05
LLD<8.62E+06
LLD<5.57E+02
LLD<5.80E+02
LLD<6.35E+01
LLD<7.64E+01
LLD<2.63E+04
LLD<4.15E+01
LLD<5.40E+02
LLD<5.77E+01
LLD<2.67E+02
LLD<1.53E+01
LLD<3.89E+01
LLD<5.36E+01
LLD<3.76E+01
LLD<5.09E+01
LLD<7.17E+00
LLD<4.79E+01
LLD<1.90E+01
LLD<2.06E+01
LLD<5.48E+03
LLD<2.45E+01
LLD<1.76E+03
LLD<3.76E+02
LLD<3.76E+02
LLD<1.29E+03
LLD<3.12E+01
LLD<3.74E+01
LLD<3.74E+01
LLD<1.52E+02

ADDENDUM 17 REV 0
LLD<3.32E+01

+-1.46E+02 9.56E+02 +-1.46E+02
LLD<8.58E+03
LLD<2.35E+01
LLD<9.72E+01
LLD<1.18E+03
LLD<6.02E+00

, LLD<6.58E+01
LLD<1.39E+01
LLD<1.61E+01
LLD<9.49E+00
LLD<2.29E+01
LLD<1.40E+01
LLD<1.36E+01
LLD<4.68E+02
LLD<1.70E+02
LLD<6.17E+01
LLD<1.65E+02
LLD<7.66E+01
LLD<2.75E+03
LLD<4.52E+03
LLD<5.14E+01
LLD<5.12E+01
LLD<7.45E+02
LLD<8.13E+01
LLD<8.13E+01
LLD<1.38E+02
LLD<1.48E+06
LLD<7.07E+05
LLD<1.34E+06
LLD<2.28E+05
LLD<8.62E+06
LLD<5.57E+02
LLD<5.80E+02
LLD<6.35E+01
LLD<7.64E+01
LLD<2.63E+04
LLD<4.15E+01
LLD<5.40E+02
LLD<5.77E+01
LLD<2.67E+02
LLD<1.53E+01
LLD<3.89E+01
LLD<5.36E+01
LLD<3.76E+01
LLD<5.09E+01
LLD<7.17E+00
LLD<4.79E+01
LLD<1.90E+01
LLD<2.06E+01
LLD<5.48E+03
LLD<2.45E+01
LLD<1.76E+03
LLD<3.76E+02
LLD<3.76E+02
LLD<1.29E+03
LLD<3.12E+01
LLD<3.74E+01
LLD<3.74E+01
LLD<1.52E+02

1260.41
1460.75 -0.55
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
86.50
984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76

--



U-237
W-187
XE-131M
XE-133
XF 133M
X 35
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<l.OIE+02
LLD<4.66E+01
LLD<9.39E+02
LLD<6.47E+01
LLD<2.17E+02
LLD<2.80E+01
LLD<2.16E+02
LLD<6.OOE+00
LLD<4.20E+03
LLD<3.85E+01
LLD<3.86E+01
LLD<2.38E+01
LLD<1.38E+01

5.61E+04 +-7.04E+02

STANDARD DEVIATION = 0.29

EBAR - * MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 6.91E-09 UC/LI
TOTAL MEASURED ACTIVITY = 5.61E+04 (+-7.04E+02) UC/LI
% TECH. SPEC. = *

EROR QUOTATION AT 1.96 SIGMA
L.9 CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CE4TROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

55.60
fMl4.70
127.72
1139.82
10e4.66
2730.12
2801.28

27.41
511.83
563.33
569.38
801.78

1364.57
1400.15

416.
438.
576.

1021.
439.

96.
36.

36.0
32.7
18.5
15.5
9.8

25.4
48.5

GAMMAS/SEC

2.15E+03
1.79E+01
2.56E+01
4.58E+01
2.66E+01
9.04E+00
3.42E+00

ADDENDUM 17 REV 0
LLD<1.01E+02
LLD<4.66E+01
LLD<9.39E+02
LLD<6.47E+01
LLD<2.17E+02
LLD<2.80E+01
LLD<2.16E+02
LLD<6.OOE+00
LLD<4.20E+03
LLD<3.85E+01
LLD<3.86E+01
LLD<2.38E+01
LLD<1.38E+01

5.61E+04 +-7.04E+02

208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

68
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G AMMA S P EC TR UM

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

*ANAL Y S IS

* ** * ** ** * ** * * * * * * * * * * * * * * * * * * * * * * * *

:ANBERRA SPECTRAN-F V2.06 ,SOFTWARE

13-SEP-9120:09:35

A N A L Y S I S P A R A M E T E R S

ICA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
)ETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
;PECTRUM SIZE: 4096 CHANNELS
)RDER OF SMOOTHING FUNCTION: 5
UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
'EAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERF9R QUOTATION: 1.96 SIGMA UNCERTAINTY

INVARONMENTAL BACKGROUND SUBTRACTED
.LD CALCULATION PERFORMED
IEASURED ENERGY DIFFERENCES LISTED
IULTIPLET ANALYSIS PERFORMED

;PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
\NALYZED BY: 62820

SAMPLE DESCRIPTION: R361-5530
'E6METRY DESCRIPTION: 22ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
NALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

^OUZECT STARTED ON 23-SEP-91 AT 19:19:24

-0LTECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3004. SECONDS
0.13 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91



23-SEP-9120:09:35 WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

IC 1127.62 563.28 1.32

2C 1139.86 569.40 1.32

1210.52 604.72
1324.34 661.63

661.82
1592.49 795.69
1604.57 801.74
2346.59 1172.77
2664.87 1331.94
2730.61 1364.81
2921.37 1460.22

EFOR QUOTATION
P AK CONFIDENCE

1.36
1.44

1.42
1.42
1.76
1.78
2.15
2.16

257.

266.

239.
164.

159.
133.
111.

20.
7.

11.

5
3

462. 11.4 CS-134,
EU-152

848. 10.0 CS-134,
BI-207

182. 2.9 CS-134
846. 3.3 CS-137
35.

3618.
332.

2361.
2231.

87.
177.

46.4
3.7

10.4
4.3
4.2

23.1
15.9

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

(7)
C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B '-' ENVIRONMENTAL BACKGROUND PEAK

B. ROUND
BAuKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOOI1
DESCRIPTION: BKOO11
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

-r 70

NUCLIDES

3
4
4B
5C
6C
7
8
9
10



WHC-SD-WM-DP-025
23-SEP-9120:09:35 ADDENDUM 17 REV 0

SAMPLE: R361-5530
DATA COLLECTED ON
DECAYED TO 0

23-SEP-91 AT 19:19:24
. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD I ONUC L ID E ANA L Y S IS R E POR T

ACTIVITY CONCENTRATION IN

MEASURED ERROR
DECAY

CORRECTED

Ci/LI

ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<5.44E-01
LLD<5.44E-01
LLD<8.35E-01
LLD<1.31E-01
LLD<6.09E-01
LLD<6.08E-01
LLD<1.82E-01
LLD<1.82E-01
LLD<1.94E+01
LLD<9.70E-02

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-1
AU-198
BAVi33
BA-139
BACT40
BArI41
BE-7
BIb207
BI-212
BI'-14
BI 7214A
BI-214B
BIh 14C
CD- 109
CE 1439
CE-141
CEPR144
COrj.5
CO-57
CO-58
CO-60

26E-01
76E-01
13E-01
25E-01
31E-01
26E+00
35E-01
04E+00
10E+00
10E+00
05E+00
40E-02
31E+00
09E-02
22E-01
01E+00
23E-01
74E-02
19E-01
11E+01

LLD<8.56E-01
1.38E+01

LLD<1.
1.

LLD<1.
LLD<2.
LLD<2.

28E-01
24E+01
92E-01
18E-01
16E-01

LLD<1.
LLD<1.
LLD<3.
LLD<5.
LLD<3.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<4.
LLD<2.
LLD<7.
LLD<1.
LLD<1.
LLD<1.
LLD<6.
LLD<1.

1.

LLD<2.48E-01
LLD<2.93E-01
LLD<1.44E-01
LLD<1.06E-01
LLD<1.34E-01
LLD<1.41E-01
LLD<1.37E-01
LLD<1.95E-01

LLD<5.
LLD<5.
LLD<8.
LLD<1.
LLD<6.
LLD<6.
LLD<1.
LLD<1.
LLD<1.
LLD<9.
LLD<1.
LLD<1.
LLD<3.
LLD<5.
LLD<3.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<I.
LLD<1.

44E-01
44E-01
35E-01
31E-01
09E-01
08E-01
82E-01
82E-01
94E+01
70E-02
26E-01
76E-01
13E-01
25E-01
31E-01
26E+00
35E-01
04E+00
10E+00
10E+00
05E+00

LLD<4.40E-02
LLD<2.31E+00
LLD<7.09E-02
LLD<1.22E-01
LLD<1.01E+00
LLD<1.23E-01
LLD<6.74E-02
LLD<1.19E-01

1.11E+01

LLD<8.56E-01
1.38E+01

LLD<1
I

LLD<1
LLD<2
LLD<2
LLD<2
LLD<2
LLD<1
LLD<l
LLD<1
LLD<1
LLD<1
LLD<1

.28E-01

.24E+01

.92E-01

.18E-01

.16E-01

.48E-01

.93E-01

.44E-01

.06E-01

.34E-01

.41E-01

.37E-01

.95E-01

+-4.82E-01

+-5.38E-01

+-4.44E-01

NUCLIDE

+-4.82E-01

+-5.38E-01

+-4.44E-01

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45

105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134

-0.56
-0.47

-0.15
0.03

-0.02

7:1



1-135
K-40
KR-85
KR-85M
KP 07
K
LA- 140
LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
Pft .212A
PB-212B
PN'214
P 414A
PSr214B
PG-210
PO-214
Pc' 316
P. 9
PU-c41
RA-224
RA-226
RB"88
RB-89
Rr220
RL1A403
RURl106
S Bei 24
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH- '34A
TI 4B
TL-208
U-235
U-235A
U-23 58

+-1.41E+00
LLD<3.59E-01

8.84E+00
LLD<3.12E+01
LLD<8.17E-02
LLD<3.24E-01
LLD<4.05E+00
LLD<4.41E-02
LLD<3.21E-01
LLD<1.19E-01
LLD<1.39E-01
LLD<7.68E-02
LLD<1.95E-01
LLD<1.21E-01
LLD<1.10E-01
LLD<7.38E-01
LLD<6.26E-01
LLD<5.65E-01
LLD<5.84E-01
LLD<2.56E-01
LLD<2.61E+01
LLD<1.53E+01
LLD<1.73E-01
LLD<1.73E-01
LLD<2.47E+00
LLD<2.77E-01
LLD<2.77E-01
LLD<4.82E-01
LLD<1.30E+04
LLD<6.27E+03
LLD<1.19E+04
LLD<8.05E+02
LLD<3.20E+04
LLD<1.97E+00
LLD<1.99E+00
LLD<5.26E-01
LLD<6.80E-01
LLD<1.11E+02
LLD<1.39E-01
LLD<2.65E+00
LLD<4.61E-01
LLD<9.60E-01
LLD<1.58E-01
LLD<1.35E-01
LLD<1.78E-01
LLD<1.37E-01
LLD<2.22E-01
LLD<6.54E-02
LLD<4.60E-01
LLD<6.71E-02
LLD<7.44E-02
LLD<1.88E+01
LLD<8.71E-02
LLD<6.34E+00
LLD<1.34E+00
LLD<1.34E+00
LLD<4.47E+00
LLD<1.62E-01
LLD<1.26E-01
LLD<1.26E-01
LLD<5.57E-01

+-1 .41E+00
LLD<3.59E-01

8.84E+00
LLD<3.12E+01
LLD<8.17E-02
LLD<3.24E-01
LLD<4.05E+00
LLD<4.41E-02
LLD<3.21E-01
LLD<1.19E-01
LLD<1.39E-01
LLD<7.68E-02
LLD<1.95E-01
LLD<1.21E-01
LLD<1.10E-01
LLD<7.38E-01
LLD<6.26E-01
LLD<5.65E-01
LLD<5.84E-01
LLD<2.56E-01
LLD<2.61E+01
LLD<1.53E+01
LLD<1.73E-01
LLD<1.73E-01
LLD<2.47E+00
LLD<2.77E-01
LLD<2.77E-01
LLD<4.82E-01
LLD<1.30E+04
LLD<6.27E+03
LLD<1.19E+04
LLD<8.05E+02
LLD<3.20E+04
LLD<1.97E+00
LLD<l.99E+00
LLD<5.26E-01
LLD<6.80E-01
LLD<1.11E+02
LLD<1.39E-01
LLD<2.65E+00
LLD<4.61E-01
LLD<9.60E-01
LLD<1.58E-01
LLD<1.35E-01
LLD<1.78E-01
LLD<1.37E-01
LLD<2.22E-01
LLD<6.54E-02
LLD<4.60E-01
LLD<6.71E-02
LLD<7.44E-02
LLD<1.88E+01
LLD<8.71E-02
LLD<6.34E+00
LLD<1.34E+00
LLD<1.34E+00
LLD<4.47E+00
LLD<1.62E-01
LLD<1.26E-01
LLD<1.26E-01
LLD<5.57E-01

WHC-SD-WM-DP-025
1260.41 ADDENDUM 17 REV 0
1460.75 -0.53
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98
1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76

2

,3/,?-
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J-237
4-187
XE-131M
XE-133
XE-133M
XE-135
KE-138
1-88
1-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.55E-01
LLD<4.05E-01
LLD<3.28E+00
LLD<2.37E-01
LLD<7.65E-01
LLD<1.01E-01
LLD<7.39E-01
LLD<4.99E-02
LLD<4.31E+01
LLD<1.68E-01
LLD<3.60E-01
LLD<2.18E-01
LLD<1.21E-01

4.62E+01 +-1.65E+00

ADDENDUM 17 REV
LLD<3.55E-01
LLD<4.05E-01
LLD<3.28E+00
LLD<2.37E-01
LLD<7.65E-01
LLD<1.01E-01
LLD<7.39E-01
LLD<4.99E-02
LLD<4.31E+01
LLD<1.68E-01
LLD<3.60E-01
LLD<2.18E-01
LLD<1.21E-01

4.62E+01 +-1.65E+00

STANDARD DEVIATION =

EBAR = ***** MEV/DISINTEGRATION
IAXIMUM PERMISSABLE ACTIVITY = 1.47E-09
TOTAL MEASURED ACTIVITY = 4.62E+01 (+-1.
Z TECH. SPEC. = *

ERR QUOTATION AT 1.96 SIGMA
LLQ4CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

UC/LI
65E+00) UC/LI

ENERGY NET AREA
KEV COUNTS

563.28
569.40
801.74

1364.81

462.
848.
332.

87.

ERROR GAMMAS/SEC

11.4
10.0
10.4
23.1

2.05E+01
3.81E+01
2.02E+01
8. 12E+00

7-7-3

I........ ..--I. ."

0
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

0.27

CENTROID
CHANNEL

1127.62
1M9.86
1604.57
2710.61

rTy



WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA-925-106/A-2
Technologist: Date:
J. KUNKEL 10-23-91
Starting Time: Temperature:
16:00 23deqC
Ending Time: Chemist:
20:00 -S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5540 11
2 REAGENT BLANK R347-5640 12
3 SAMPLE 791 COMP R348-5740 13
4 SAM DUP 791 COMP R348-5840 14

SSPRIKE OF 791 COMP R348-5940 15
6 FINAL LMCS CHECK STD R361 -5540 16
7 17
8 18
9 19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aiqut Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 126638/0.1 mL NA
SPIKE 90638/0.1 mL NA

SAMPLES RERUN.

A-6000-881 (03/92)

74
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URANIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

t< - ?.-?SI 1 OAW H 9-&-9 1 11:34
. - bS ...

II-,7616 RFAF

'b 106AW H 920-91 it "12

IS L*-94-106 AWL WAILS 4
- .. C..91 . P S-- - .Y.....O.I.

11 l:,0.M .n c
- -RERUN
.Qo)y.qg%(i ascl 4( 9M&9 .

. . H. ...

N I48.-fr9q0 l6aW R 9-20-91 11.62 24

U LA-92t-106 RhCQVERY WL E

tewl7 UPfIOF in
tSkIKE 11 :0pf 42 :7YISeliE VULuR-.0io RERN

Xt~e ./w-.I..sc0-5 * 00-10-.4

75

-_
1A± tM/ 34.-5A 0 1064W

SLAhd2W.406 tw/L

L.. ... 7 (,.. .
951.:

"il'I

RERU
LL a c-I

I2 
a~

i.SC-.- .. n r nu~ iv
i S UIT219CJ' I$LE R U RE U.

SPIKE ID/VAL9D&Jff £.as
SPIKE VULJp7o

&AAII taVi.Ml
fro-n-vs

I.. Sfl

o5a- Iaw7 ' Os .. A..*-

I.I.L 10C. V ?--20-Vi Is'

U LfA-12t-106 Gi/L WlL

A.7. - -.

Y C83 E E .il RERUN

I~D .S*s. C-3. L,."(-. S.. -.
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. URANIUM ANALYSIS - UNDIGESThU SAMrLL

WHC-SD4WM-DP-025
ADDENDUM 17 REV 0

7-r=" U I: H

30 -;t~ R ill)

srXxr 2 -- ---
.a - Ct %--Cril

/fS Jv-s'*

&
~j

3Sf

76
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WHC-SD-WM-DR-025
ADDENDUM 17 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED

instrument: Procedure/Rev:
WO57237 LA-503-156/C-3
Technologist: Date:
J. KUNKEL 10-18-91
Starting Time: Temperature:
15:00 (10-18-91) 23deqC
Ending Time: Chemist:
10:30 (10-21-91) S. CATLOW

Description __Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5581 11
2 REAGENT BLANK R347-5681 12
3 SAMPLE 791 COMP R348-5781 13
4 SAM DUP 791 COMP R348-5881 14
5 FINAL LMCS CHECK STD R361 -5581 15
6 16
7 17
8 18
9 19|

10 20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.1 mL N/A

A-6000-881 (03/92)

77
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

-- - - - - I-rn - A1'.3
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3l.- o" sa.W R 9-20-Vi .I . I
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sr. m 93f rrJT Du TTAC PRINT r9

-I- 9 -
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£

7,er

I,

$2 p-1/ /-.
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PLUTONIUM ANALYSIS - UIn.IGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

g. /n .A--o-s
.......... - -

~ 30.-JE 10L6AW R 9-20-911tfl
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WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

G E N E R A L A L P H A E N E R 6 Y
Rev. 1,10

DATA REDUCTION REPORT

SAMPLE
R346-5581

File £0: SD39;C.SPC

Counted on: 10/22/91 e 2! 0
Detector/Gcometrv number: 7/ 1
Coun Lime1 21280, Sue

PEAK ANALYSIS

Peak heisit
Initial
1548.4

196.2
1182.9

Final
1553.1

199.0

Peak cvntur
Initial Final

361.849 361.849
303.093 303.093

1179.1 229.706 229.706

PEAK RESULTS

Ifeak
ID Isotope
Ml Pu236
2 Pu233

Am241
7,3 Pu239

Pu240

AEA Peak Ctntroid
Fract. E:p. Obs. Diff. FWHM
0.5380 0.76 5.760 -0.004 0.07
0.0722 5.199 5<489 0.010 0.07

5.180 5.489 -0.009
0.3698 5.143 5,152 -0.009 0.06

U.144 5.152 -0.006

Coun i
Rate u/fi

12.39
3.6?

A L.ivi t
d/ i

239.62 0
43.75 0

0
j7G.13

uti/ 1 i
108E-0-
19E-04
IS<E-0-
766E-04
766E-'0

DETECTOR CALIBRATION
EnerSf(MEY) 4.095 + (0.0046

Enerhs ransu (HeM) 4.095
Efriciuncu - 0.1305 CF

)*Chann I
TO 6.450
M/DPM

TOTAL COUNT DATA:

I Lem
Raw spectrum
Smoothed
Composite fit
Reuiduals

Total
28004.0
28003.3
27940.4

62.9

AnalYZLd b.

% Recuvcry
13 .~ 0 * 'JO

99,998
99,773
0.225

JLA

-- s

A M A Y 5 ',.Li

Peak
In

1
2

C4 3

FWHM
I ni ti a 1
24.000
20.000
20.000

Finel
14.215
j 1 11
14.072

Tu
1- j1 {:

00 

K' 0 ''2

I"!
L2.
10<
10.

FI
7,
7.
?I

no]
47-)
114

I C 3



1 LEGEND: RAW MODELED PEAKS lr2:..y ETC

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

.3

.33

2

21

1

.1

1

. ... .. .. . ., . . ........ ,....
. b . . b . bib.t t* . . . . . b .bi bi. ..............
tt ... .b .it t . t b .4 . . . .* t ~ t t i i f i t ~ i ~ i 1
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Raw Data Durnr-
1

11
21
31

1
.-1
61
71
812
91

101
111
121
131
141
191
161
171
181
191
201

11
221
231
241

951
.26 1
27 1

r'!81
1

401

411
321

4 32 1
-131

341
-551

461

371
S8 1
391
401
411
421
431
44'
451
461
471
461
491
511

0.
0.
0,
0.
1.
0.
0.
3.
0.
0.

2.
0.

5.

40.
50.-

1,
1.
0.
2A,

11.
56.

403.
590.

43,
3.
4.
8.
6.

45.
118.

34.

.3,
58.

436.
915.
141.

0.

0.
0.
0.
0.
0.

1.
0,
1.
0.
V.

fur AEA Srectrumi
0.
0,
0.

0,
0.

0.
0.
0.

2.

0,

6.
1 .

30.

1.

4.,
3.

11.
66.,

421.
526.

1..
7U,

4,

3.
16.
49,

102.

20.

0.
8.

77.
43/.
801.
02.

10.

0,
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
2.

0.
0.
3.
0.
1.
.3,

B.
0.
1.
1.

2.

1.
1.

12.
9,

486,
488.

17.,
0,

6,

11.
57.
95,
10,

3.,
8.

92.
539,
633.

56.
0,
0,
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.

0.
1,
0.
0,
0.
0,

0.
1.

10.
0.

40,

0.
0.,
1.

5.

12.

64,

13.,
104.
573.
403.

16.

1.
.1,

12,
64.

105.
11.

II
101.
572.
732.

2-.

0,

0,

0.

1,
0,
0.
0,.

0.
0.

SPt SD39ti0. SFC
0.
1.
0.
1.
1.

0.
2.
1.
1.
1.
1.
1.
0,
1.
3.

4,
1.

17,
124,
635.
338,

62.

3.
17,
82.

116.
13,

0.
13.

166.
615

23.
0.
0.
0.
0.
1,

0.
1.

U.

0,

1.
1.
1.
0.
0.
0.

0.
1,
11.
1.
1 .
5.

2.

35,

0'7.

1.
1.
1.
3.

14.
141.
631.
268.

01

0.

2,

100.
79.,

8.
3,

20,
176.

543.

12.
0.
0.

1.
V.

0*
1.
0.
1.
0.
0.
0.

WHC-SD-WM-rP-025
ADDENJUM

1.

2.
0.
0.
1 .
1.

1.

4,

9.

7.

2.

76,

8.
8.

192,

6 .

4.
9.

0.
68.

.,
3,

2.- , .

431.
11

0.
0.
0,
0.
1,

0.
0.
',

0,
0,
0,.

17 REV
2.

0.
1,

1.

0.
1.
2.

0.
U.

1 ,

1.

1,
1.

597.

26.
215.
680.
154

0.
4.

0.

2.
102.

3,
4,

274,

804,
359,

7.
U,

0,

0,
U.

CI

I,

0<

1.
1.

0

0< 0.

~~82



G E N E R A L

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

A L P H A E N F R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R 347-5681

Fil ID: SD409.SFC

A N A L Y S I S

Counted oi 10/22/91 P 2: 0
DetecLor/Geometr'j numL'r* 8/ 1
Count time* 21321. S c:

Peak iiei i.it
n i t ± a 1
262.8
112.3

6.4
6.4
'7.7

F i
127

11

na
5.3

PEAK ANALYSIS

Peak Lenter
in i ti a 1

364 .U13
1.5 305.703
3.8 273.587
61 259.621
7.5 231.378

F in a 1
364.513
305.703
273 .517
259.62
231 .378

FWHMt
Initial F i
20.000 7.
20.000 10.
36.000 .i.
16.000 11.
281000 i1.

PEAK RESULTS

! eak
ID Isotope
1 Cm244

Cm243
2 Pu238

Am24 1
3
4
5 Pu239

Pu240

AEA
Fract.
0.9027

0.0828

0
0
0

.0009

.0050
.0086

Peck Cintroid
E;oP. Obs. Difr. FWHM
5.796 5.777 0.019 0.04
5.786 5777 0.009
5.499 5.501 -0.002 0.05
Z.4U0 5.501 -0,021

5.350 0.01
5.284 0.05

.1i3 .1 1 -0,008 0.07
5.144 5.151 -0.007

C , u II t

Rate c/to
30.19

2.77

0.03
0 . 1
0.29

A.LSiviI u
d/In C I/i

203.01 0.9 (

0. 125E--c
25 .37 0 7E-0'

0,S93E-0r
0.21 09E
1
1

1:
97,

0502E--0C
0.SoSE -0
0<EtE-Oc

DETECTOR CALIBRATION
Ene ru(INEV) 4.064 + (0.0047)*Ciitnnel

Ener8u ranse (McV): 4,064 TO 6.470
Efficiercu - 0.14G7 CFM/DFM

TOTAL COUNT DATA:

I teri

R'sw spectrum
Sm ou LlI e (
Com * F, a site
Re i d u a 1 a

Tu t 1
11812.0
113L2.0
11883.3

-71.4
f S t

SRecaverms

100000
100,000
100 ,604

-0.604

Analysz.d Lt
J LA

I
1

Peak
I D

1

2
3
4
A

,: 1

791

486
476
9 17

il- .0 13:

IO a 0 000. 0 0
18,000
3.000

14.0(0

Al.

.3.

_4ti 11111110_



1 LEGEND: RAW = . . . . MODELED PEAKS =12, .., ETC

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

4,6q- -

1

. 1

.1.

-- 84



Raw Data Dump
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 V.

71 0.
81 0,
91 0.

101 0.
111 0,
121 0.
131 2
141 1.
151 0.
161 0.
171 0 .
181 0.
191 0.
201 2.
211 0.

It1 1.
16.

241 1,

261 3.

1 3.

5-01 58.
311 20.
3t1 2.
331 3.

-N1 17.
Z51 216.

361 657,
Svv1 117.

381 0.
n 1 0,
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0,
471 C.
481
491 0.
511 0 .

for
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.

0.
0.
0.
0.
0.

2.

1 .
0.

2.

20.

40.

1.
3,

S.

2.

1.

20.
48.
18.
8.
6.

14.

258.,
672.
61.

0,
0.
0.
0.
0.
1 .
0.
0.
0.
0.,
1.
0.
0.

AEA SveLtrui:
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
1,
1.
0.
1,
0.
1.
0.
0.
0.
9,.
1.
I .

2,
5.)

3.
14.
69.

9.
10.
11.
21.
263.
780.

27.
o.
0.
0.
0.
0,
0.

0,
0.
0.
0.
0,

0.
0.
0.
1 .
0.
1.
0.
0.
0.
0.
0.
0.
7.
1,
1.
1.
0.
1.
0.
0.
1.
1.
1.
7 .
0.
1.
0.
6.
3.

23.
68.

0.
0,

32.
301.

19.,
0.
0.
0,

0.
0,
0,
0.
0.
0.

0,

Sp:SF4049.SPC
0.
0.
0.
1.
0.
0.
0,
0.
0.
0.
0.
2.4
0.
0.
0.
0.
1.
0.

2.

7.

0.

6.

29.

37.
3,

7.

0.
1.

0,

29.
71.

0.
6,
6.

29,
379,
/723.

7
0.

0,
0,

0.
0.

0,

1.

0,

* 0,
0.
0.
0.
0,
0.
0.
0.
0.

0.
1.

3.
1.

0.
0,

2.
1.
7.

33.

5.
7.

1.,
2.
1.
1.

33,
r5 r

3,

2.

10.
50.
379,
677.,

0.

0,
0.

0,
1,
0,
0,
0,
0.

0.0.
0.

ADDENDUM
0.
0.

0.
0,
0.

11

0.
0,
0,
0.

1.

4.

0,
1.
4.
2.

7.

0,
0,

1.
4.
4'
:3,
7.
0.

4.

13 . :

1,
29,
70.
4.

7.1

0.
06.1

136. 5
539. 4
1.

0.
0.

0.
o.
0.
0,
'.,

0.
0.
0,
0.

17 REV 0
0. 1,
S., 0.

0. 0
0. 0.

2. 2'.

U, 4,

51.

V. L.
1 , 1.

37.

1 . 1 .

1. 1,

0. 1< 1

1. 0,
1. 1 .
0, 1,

0. C1.
0. o.

1. 0,
1. , .4

0 C,.

5. 1.

0.

1. 0,

2.4 , ,

13. i1,
34. 4,

37. 46.,
3, 3,

12. 9.
02. 3,
03, 527.

16. 291.
1. ,

0, 1.

0, 1,
V. ',.

U, 0,

0.,,
0. 1.
0. 0.

v. 0,

U.

V .

V .

1.

1,

V.

0.
S.,

1,
1.

4,
1.

1.

47,
3.,

I.

*1

9',

47.

.4,

V.

185

0.

-IT-



WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R346-5781

File Ii: 5D6043.FPC

Counted on* 10/26/91 2 1: 0
DetecLor/Geomttru nunber: 6/ 1
Cousit tise' 30000. Sec

PEAK ANALYSIS

Peak svnter

IIi ti al Final In I l Final
7.0

2606.8
438.3

19938 4

6
2675

442
2016

.5

.8

473 .513
361.440
303.810
241 .30"'

473.513
361 .140
303. 8:iO
231.309

FWHM
Ii ticl Fii . I I i tLI Fi , l
24.000 17.
20.000 iI
20.000 i3.
20.000 11.

PEAK RESULTS

Peak
ID Isutow,'

- Pu236
Cm243

3 Pu238
A mFI2 4 1

4 Pu239
Pu240

AEA Peak Centruid
Fr c L Ex;-. O s, Dif. FWHII
0.0015 6.294
0.5240 5.756 5.768

5.786 S.768
0.0936 5.499 5.497

5.480 5.497
0.3809 5.143 5.156

5.144 5.156

0.08
-0.012 0.05

0.,018
0.002 0.06

-0.017
-0.013 0.05
-0.012

Coin t
Ratu c/m

0.16
55.36

9.89

40.24

AM Livi 
d/m jCi/ Q&
0.84 C, 3/YE-C

291 .1 0. 131E- -
0.176E-0:

70.78 0.319E-0<
0.244E-0<

207.43 0,934E-0
0. 934E-0

DETECTOR CALIBRATION
Eners (MEV) = 4.069 + (0.0047)ChIarmnel

Energv ranse (MeV): 4.069 TU 6.475
Efficiency . 0.1940 CPM/DPM

TOTAL COUNT DATA:

It ens
Rdw spectrum
Smu0 Lhe d
Composite
Res i dua IS

fit

Total
53803.0

33 8 0  t,0
52825.1

977.9

SRecovess

100.000
100.000
98.182
1.818

Analszed bi':
62820

86

.................-I-"'

1 M A L Y S 3.

Peak heightPe a k
I I

4I

ITu

55 'i
6 u
124
33 

00 
.0(0O

. 000

i2
i 0
J .3
10

5 13 3

,134



1 LEGEND: RAW =.... MODELED PEAKS l,2..r ETC

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

4l1 4

.. ..... .

C). . . 4

3,

.2

.. . . .. . .... 2

2+ 44 44 3

:1
1
1

*J

~''~'1.

-- '*

I



Raw Data Dum
1 0.

11 0.
21 1.
31 0.

L2.
J 1 3.
61 1.
71 -.

81 2.
91 2.

101 4.
111 3.
121 5.
131 6.
141 15,
151 15.
161 18.
171 16.
181 20,
191 42.
201 69.
m 1 184,
221 550.
f'i 119U.
'1N 77'

j1 6.
.341 13.
271 12,
n 1 32.

1 95.
,,1 253.
341 78.
321 47,
7131 81,
341 227.
fl1 863.
M1 1473.
371 80.
&81 1.
391 0.
401 0.
411 0.
421 1.
431 0.
441 0.
451 3.
461 -,

471 6,
461 2.
491 0.
511 0.

P for
0.
0.
1.
0,

2.
3,
1.
3.
4,
4.
4.
3.,
8.

17.
20.
17.
23.
42,
78.

196.,
640.

1042.
30,
12.
26.

17.
45,

127.
246,

53.
51,

104.
272.
932.

1499.
48.

1.
1.
0.
0.

0.
0,

2.

1.
0.

AEA S ectrum:
0.
0.
0.
0.
2,
0.
1.

'2.
0.
2.
2.

3.
5,
3.

10.

17.
20,
32.
-15.
99.

208.
679.

1003.
28.
14.
13.
27,
59.

162,
238,

60.
58.
92.

306.
103U.
1335.

19,
1.
1
0.
0.
0.
0.
0.
0.
1 .
3.
1 .
0,

0.
0.
0.
0.
0.

4.

2.
2.5.,

4.
7.
6.

15.
I'D
15,
17.
23.
43.
71.

224.
736.
891,

13
11,
16.

2 1

160.
253.

45,
56,
97.

347,
10/1.
1198.

13.
1.
0.
0.
1 .
0.
1.
0.
1.
1.
4.
0.
0.

SP SD6043..
0.

2.
0.

0.
0.
1.

0.

9.
0,
G..

12. 1
18. 1

8. 1
24.
26 . 3
46. 4
79. 9

285. 33
792. 90
763. 5

9, 1
10. 1
12.
22. 1
62. 6

180.
-S,.'56.

5 5.
59.

128.
417.

1 14 '.
1045,

5,
0.
0.
0.
1.
1.
1.
0,
0.
3.

0.

1.

17
-0

3

15
413

115
8

S PC
0.
1.
0.
0.

0.

5.

1,

4.
4.

S.
S.

9.

9.
4.
7.

1-5.
6.
0,

21.
3.

5.

.
7.

9.
6.
0.
7.

3.
0.
1,.
0.
0.
3.

7S.,

0.
I1.
3,

. I

1,
0.

17ADDENDUM
01
0,
1.
1.

1.
1.

3
28.

06.

35,

10,

0.
4.

11.
12.
18.
17.
32.
38.

106.
359.

1035. :i
419.
20.
16
19.
360,
68.

172.
196.

41,
62.

519.,
1260.

1.
1.
0.

0.
0,.

0.
1.

2.4

4,

V.

REV
A.

1.

1.
2.,
1.

3.

0,
6.

9 1
13,
21,

23.
46.

19,

406.

C, 

276.
9 1
9.

14,

76.
198.
143,

37,
80,

182.
-75.

1301.

0.
0.

0.
0.
0.
4,
'.

U,
U.

0

1.
.,

2.
1.
1.

V.

1.

6,

60.
23.
4,

8.
17.

43.,

142.
459.

i149.
182.,

20,

80.
233.
149.

:24.
00.

185,

1353.
273.

1,
0.
V.

S.

139
534

1 17
11'4

11
18

59

90

113

07

139

1427
I.

1
£

0
I

1

2G.

1.
*.

1.
1.

.3,

12.

*1

20.
i.

.10,

88



WHC-SD-WM-DP-025
ADDENDUM 17-REV 0

G E N E R A L A L P H f E N E R GY
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R 348- 53881

Filu ID: SD2269.SPC

Counted on: 10/22/ 91
De Lec to r/Geome t u numbc r
Count time' 213

E 2 C

12. Stc

PEK lNMALYSIS

Peak heigit
Initisl Final

Peak cL4iter
In! til Final

1919.6 1912>4 364.3/6 364.376
304.8 315.9 306.391 306,391

1421.3 1429.8 232.660 232.660
13.6 7.3 153.502 153.502

FWHM

I i L A. F n 1

'!4
24
24
s4

.000 16.

.000 17.

.000 16.
.000 2.

1 5'
450
000

Tr: I
I i Lj F~i iril
U *.000

.t 2 00

12 000

C, 00
/ 181
9.067
0. 2CC

PEAK RESULTS

F
0

ID, I Utov-
1 Cb244

Cm243
-2 Fu238

Ani241
3 F'u239

Fu 240
4 NL237

AEA
vact.
.5298

Peak Centroid
E* OL'. Di , if FWHI
5.796 5.784 0.012 0.06
5.786 5.784 0.002

0.0897 5.499
5.480

0.3768 5.143
5.144

0.0037 4.781

5.512 -0.013
5.512 -0.032
5.165 -0.022
5.165 -0.021
4.793 -0.012

0.06

0.08

0>01

Coun t

57.64

9.76

40.99

c' L L 1 v 1 L ye

21.64 0 141 E -'
0.i98c 02

-26 1E -0
226,77 0 1 (3E-OE

0 1-3uE-0:
2.58 0.116E-C

EnerSgd(MEV
Ener!i i

Effi

DETECTOR CALIBRATION
= 4.072 + (0.0047)*Chaniel

anse (HeV): 4.072 TO 6,4'
cieicu . 0.1792 CPM/DFr

TOTAL COUNT DATA:

Item
Raw spectrum
Smoo thed
Composite fit
Re sidujls

Total
32640.0
38610.
38644.7

-1.7

A na 1 z ed

. Retuver i
100.000
100.000
100.012
-0. 012

bu.
JLA

Fe a k
ID

1
2
3
4

- 9

- /4



1 LEGEND: RAW NODELED PEAKS =1 2r.. ETC
WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

7378 '

c'.

C,'

.3

* ......... ,.... 3 I * I * * . I****II* 4

.. . .. . . 3 1 . , , . , ~ . , , . . . , I *.

.. 2

2

1

* .I* . . *. 1 * * .. , * * * , I .. ...

1* .II .* I . . . . . . . . . . . . . . . . . . . . . . . . . . * * I II * I I t. * + cI*~ +

.. .

-a--

-I
* * * A

.* ,* I

0"

.1

I* *~

III.

* * I,

* *Ifr

I..,.



Raw Data Dump fur
0.
1.
1,
0.

0.
1,

U,

0.
2.
1.

2.
0,

4.

2.
5.
8.

11,.
53.

350.
802.
231.

4,
6.
2.

17.
52,

147.
113.

17.
10.
71.

420.
1051.

477.
11.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

0.
0,
1.
0.
1.
1.

I.
0.

0.1.
0.

3.
4.
3.
4.,
3.
3.

5.
9.
9.

77,
397.,
776.
179.

9.

7.7,

12.
68.

158,
112.

7.
11.
76.

490.
1072.
387.

7,
0.
0.
0.
0.
0.
0,
0.
1.
0.
1.
0.
0.

AEA Spectrum:
0.
2.
1.
3.
1 .
0.
0.

.1.
0,
3.
0.
0.
4,

5.
8.
8.
6.
6.
9.,

14.
98.

480.
800.
139.

7.

10.
10.
70.

170.
69,
10.
19.
77.

549,
1114,

276.
5.
0,.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0,
0,
0.
0,
0.
0.
3.
0,
2.
1.
1.
3.
9.,
9.
8.
6.

3,

8.
18.

109,
526.
697.

944,
2,
4.
3.

17.
90.

167.
59.
S.

26.
119.
5 7:.

1024.
214.

1.
0,
1.
1.
0.
4.
0.
0.
0,
2.
0.
0,

SP: 9Df22Z9.o SPC
0.
0.
0.
1.
1.
1.

0.
1.

6.
4.
3.
0.

6.
4.,
'.,

1.
6,

13.
108,
562.
69i.

52.
7,.4..

I,4,

28.

103.
167,

54.
14.
17,

160.
657.
996.
133.

1.
1.
0.
0.
0.
1,
0.
0.
0.
0,
0.
U.

0.
1.
1.
0.
1.

1.

0.
0.
0.
0.
C,

12.

3,
4,

7.,

56.
2,

15.

149.
629.
566.

35.
2A

3.
24.
105.

1. .
49.
11.
32.

192.,
78U,
909.
106.

0.
I.
0.
1.
0,
1.
0.

1.

0.
0.

A DDEN DUM

0 .

0.
1.
0,
0,
0.

7.

10,

1.
3.
3.

2.1

6.

7.

6.
0.

6.

910.

26.
161.
7i9.

27, *

6,
'9,
0.

29.
119.

63.
28.,

28.
219
807.
901.

83.
0.
0.
0,
1.
0.
0.
C.,
0.
0.
4,
1.
0,

17 REV 0
0,

3, 1.

0,
1. -.

0.
0. S.
2 . 26.2. 1.

1 4

, 10,
1, 0,

.. 6.

29. '12.

8. 9.

4, 27,1 . 0.
0. 0.

4, 6
10. 8.
21, 31.

232. 266
719, 747,

3. 3,
1 . 0,
1. 0,
4. 4.

35. 39,
122, 147,
150. 11.

23. 16.
., 8.

29, -12.
258. 32
366, 950.
315. 648.
45. 274

1. 0.
0, O

0, u.

0, 3.
1. 0,
0. O
0. 0,
0. 1,

3. u.
0, 0.

o~'91



WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R361-5581

File ID: SD4047.SPC

A N A L Y S I S

Counted on: 10/21/91 @17: 0
Detector/Geometry number: 8/ 1
Count time* 30000. Sec

PEAK ANALYSIS

Peak center
IniLial Final

364.062 364.062
305.370 305.370
235.12b 233.125

Ini
20.
20.
20.

FWHMI
tial Final
000 9.953
000 10.825
000 10.381

PEAK RESULIS

AEA Peak Centroid
Fract. Exp. obs. Diff. FWHM
0.5424 5.756 5,772 -0.016 0.05

5.786 5.772 0,014
0.0690 5.499 5.496 0.003 0.05

5.480 5.496 -0.016
0.3886 5.143 5.157 -0.014 0.05

5.144 5.15Z -0.013

Count
Rate c/rn

33.2 *J

4.23

23.80

Act iv i C
d/m uCi/ Oa

223.14 0.101E-03
0.135E-03

38.64 0.174E-04
0,133E-04

156.65 0.706E-04
0.706E-04

DErECIOR CALIBRATION
Enerfy(MEV) = 4.061 + (0.0047)*Chann

Enerly ranse (MeV): 4.061 TO 6.4
Efficiency = 0.1519 CPM/DPM

e
67

TOTAL COUNT DATA:

I t em
Raw spectrum
Smoothed
Composite fit
Residuals

'rot a 1
30619.0
30618.0
30619.2

-1.2

% Recover
100.000

99.*997
100.001
-0.004

Analyzed bv*

62820

~r92

F'eak
I '

1

Peak
Initial
1823.0
233.5

140S.4

heiAht
Final

1856.3
234.8

1412.1

11 i
10.
10.
10.

Tau
tial F
000 4
000
000

inFal
.386
. 102
.88,

Isotope
Pu236
Cm243
Fu238
Am241
Pu239
Pu240



1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

............................ ...... .3
. +. ................................. 3

*13

6 /69 . ,

............................................................................. 1
............ .... 4.. . ...

.~~**~* .*1 ......

93

I1.-

.1

.1

I I



for AEA Spectrum:

61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211

24121

261
271i

311

3-41

361

381
39"1
401
411
4121
431
441
451
461
471
481
491
511

0.
0.
0.
0.
1.
0.
1 .
0.
1.,
0.
1.
0.
0.
3.
0.
0.

29.

20.
1.

71.

8.
10.
29.

209.
799.

71.
0.
3,
4.
9.

36.
116.

54.
16.

8.
45.

374.
983.
146.

0.
0.
0.
0,
1.
0.
0.
0.
0.
0.
0.
0.,
0.

0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

2.

0.
6.
1.
9.

12.
42.

301.
805.

39.
1.
4.
6.
6.

30.
120.

40.
6.

27.
59.

388.
1020.

76.
0.
0.
0.
0.
0.
0.

I

0.
0.
0.
1.
1.,
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
4.

0.
0.
0.
1.
0.
0.
2.
1.
3.
6.

13.
39.

356.
824.

34.
1.
3.
3.

12.
39.

125.
15.

7.
18.
60.

507.
1045.

41.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.

0.
0.
1.
3.
3.
9.

47.
343.
791.

12.
4.

0.

0.

0..

13.
57.

143.
13.
10.
18.
91.

526.
1011.

14.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.

0.
0.
0.
1.
1.

0.
0.
1.
0.
0.
1.
0.

4.4

1.
0.
0.
1.
4.
8.

14.
75.

444.,
671.

3.
4.
3.

6.

6131.
12.

9.
16.

121.
613.

1059.,
9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

-1.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0,
3.

1.
1.
1.

2.

10.
11.
15.
78.

549.
567.

1.
1 .
2.
9.

11.
58.

134.
8.
9.

19.
141.
636.
923.

0.
0.
0.
0.0.
0.
0.
0.

0,
1.
0.

Raw Data Dump SP:SD4047.SP C ADDE
- 1.

1.
2.
0.
0.
0.
0,
1.

2.
0.
0.
16.
1.

:3.
42.
1.
5.

10.
16.

112.
582,
452.

1.

7.

4.

18.
78.

125.
7.
7.

28,
175.
704.
730.

3.
0.
0.
0.
0.
0.
0.
0.
0.
0.,
0.
0.
0.

NDUM 17
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.

0.
1.
0.
1.1
4.
9.

28.
12?.
659.
348.

6.
9.

19.
81.
96.

0.4
6.

223.
729.
564.

0.
0.
0.
0.,
0.
0.
0.
0.,
0.
0.
0.
0.
0.

94

REV 0
0.
0.
1.
2,
0.
0.
0.
0.
0.
1.
0.
1.
1.

2.

0.
1.
4.
A.
7.
6.

31,
185.
725.
224.

1.

0.
2.
0.

21.
96,

7.

7.

15.
30.

263.
800.
425.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
:3.
0.
0. 0.



wHC-SD-WM-DP-025
ADDENDUM 17 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
AMERCIUM 241 UNDIGESTED

Instrument: Procedure/Rev:
W857237 LA-503-156/C-3
Technologist: Date:
J.KUNKEL 10-18-91
Starting Time: Temperature:
15:00 23deqC
Ending Time: Chemist:
20:30 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5582 11
2 REAGENT BLANK R347-5682 12
3 SAMPLE 791 COMP R348-5782 13
4 SAM DUP 791 COMP R348-5882 14
5 FINAL LMCS CHECK STD R361 -5582 15

7 17
8 18-
9 |19

10| 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.1 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)

95



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM- DP-025
ADDENDUM 17 REV 0
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WHC-SD-WM-P-025
Addendum 17 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REFORT

SAMPLE
R346-5562

File ID: SD7671.SPC

Counted on:

N A L Y 3 1 E

10/26/91 Q 1: 0
Det9ector/Geometrw number:4
Couis Lime:; 30000

FEfK ANALYSIS

Peak
ID

I

W 2
3

V 4
:3

Peak heisht
Initial Fin:l

15.0 1315
3077.7 3114.8
1645.9 1752.3

1.1 0.0
2.7 1 t

Peak Center
Initial Final

367
300
254
107

79

.0?9
.363
.709
.910
.291

367
300
254
107

7 C

.099
.363
.709
.910
.291

FWHM

In!t.il F
32
32
28
12
16

.000
.000
.000
.000
.000

A
27
1H
12
13

F eak

ID Isotope
1 Cmn244

Cm243
Am241
Pu238

3 Am243
4

PEAK RESULTS

AEA Peak Cntroid
Fract. Ex, Obs. Diff. FWHM
0.00W8 3.796 5.802 -0.006 0.19

5.786 5.802 -0.016
0.5827 5.480 5.488 -0.006 0.13

Z.49? 5.488 0>011
0.4112 5.234 5.274 -0.010 0.0?
0.0000 4.584 0.06
0W002 4.44? 0>06

Count Activji;
Rate c/m d/M uCi /,

0.91 6.48 0.2?ZE-0
400E-0

91.03 691.6E 0 31ZE-0
0.407E-0

64. 2 4 4171.27 C1SoE-C
0.00 D.00 , 0.0 CE+
0.04 0.27 0.120E-0

DETECTOR CALIBRATION
Enersy(ME)) = 4.077 + (0.0047)*Chanewl

Enerhy ransr (HeV): 4.077 TO 6.483
Efficienco 0.1400 CPM/DPM

TOTAL COUNT DATA:

I tem
Raw spectrum
SmooChed
cUmposite
Residuals

fit

To tal
76181 .0
761 1.1
73103.8
-1922.6

Recvers
100.000
1001000
102.24

-2.524

Anctazeo be:

7/ 1

inal
.1 32
.944
.660
.123

112

T u

.000
6.000
4.000
6.000
6.000

F i n .1

2.172
7.027
Z.7 1

62"20 98

-Z~4/ 0



SPECTRUM SD7671.SPC Adcendum 17 Rev 0
1 LEGEND: RAW = .... MODELED PEAKS 12, ETC

-I

.............. .
... 2 ... ....

43

4,

43.

* 4. 4 4 4 3 4

44444444444 4*4444444,4.~.i

4,

.4

1..

1
1

1

1

99

12040.

i.



Raw Data Dump
1 0.

11 0.

21
31
41
51
61
71
131
91

101
111
121
131
141
151
161
1 71
181
191

Cil 1

231
-241
A ;51
261

7,1
21

.501

,21
331

.Z41
351

3 61
371
331
351
401
411
421
431
441
451
'4 5, 1

471
481
491
511

1
1

4,
1.

1.
0.
1.
3,
0.
1.
0,

25.

1.
1.

6.7
2.

0.
133.
305.
511.

883.
626.
258.
559.
290,
615.
670.

5.

0.
, A

7.

1.
0.
0.
0.
1.
0.
0,
1.

0.
0.

0.
o.

1
1

for
0.
0.
5.
0.

a.

0,
1,
1.
1.
0.,

0.
4.,

4.
5.2

55.

8.
8.

15
51,

147,
345,
528.
650.

63.

244,
559.

372.

534.

3.
0,3,

0,.
0.
02,

0.
0.
0.
0.
0.
0,

0,

AEA Srectrum:

1
I

0.
0.

2.

1.
1.
1.
1.
3.

4.
1.
7.
0.
1.
3.
49.

70.

95,

18,
63,

163.
359.
49.
702.
975.
520.
275,
648,

163.
441,
461

29.,

3,

3.
8.
0.
0.
0,

1.
0.
1,
0.
1.
0.
0,
0.
U,

1
1

0.
0.
0.
3.
0.
0.
U,

1.
2.
0.
5.
1.
1.

2.
70,

2 .3.8
5 .
4.

11.

387.

70.
207.
386.
540.
/20.
934.
453,
244,
698.
47U.
38?.,

19.
.,

9.,
0.

12.,
1.
1.
0,
0.

0,
0.

0.
U,

U,

0,

sp: S17671
0.
1.

0.
1.
1.

2.
3.

U,

2. 

1.

21

3.
3.,

7,
11.
23.
61.

19.

40.
1o.

686.
890.
436,

30.

822.
1601.
1283.,
j04,

1.
1.

0.

6.
0,
1.
0,
1.

0.
0,

4,

0,

0,
V.

.SPC
0.
2.

4.

4.
6.
1.
0.

21.
4,

4.
1.

7.7

86.

2,
9.,

31.
88.

2.13.
406.
499.

710.

896.

857'.

1 .

0.
0.

10.
9.,
1.

0.
U.

0.
1.
0,.

4,

C,

WHC-SD-WM-DP-025
Addendum 17 Rev 0

0,
0.
1.

4.
0,
3.
2.
1.
7.
7.
96,

2.

1.
1.

54

3,
47o
96,

264.
438,
540,

02,
84.
353
316,
73'.

1622.
101?
204.

13

0.

4 1
0.
0,1.
U,

0,
0.

U.

0.
A0,

0.
0,

3.
0.
0.

3.

a.
1 .

3. 

3,

8.
1.

53.

64.

60.

34

1063.
1207.

17.,

81.

37.

01.

3.

31,

1.
1.
3.

1 .
1 .
1.
3.

3.,

1.
13,
13,
45.

133.
47/<7

'443.

612.
'44.,
291.,
4'32.,

0

1651.
840.
113.,

0.

I

3

0,

10,
4,
0,

0,

0,

1.

-,

G.4

U,

100

3.

30,

1,

I-,

4 

3,

.,

A,

0.

1.

10.

719

4.
C,

0.40

4.

48,

100,

43,

3,

.14,

.74.

09.

24 4

41.
113,
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I0.
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Addendum 17 Rev 0

G E N E R A L A L P H A E N V R G Y A N A L Y S I S
Rev. 1.10

DAT A REDUCTION REPORT

SAnPLE
R347-5682

File ID: SD2283.SFC

Counted on: 10/26/91 010: 0
Detector/Geometry number;
Count time:

2/ 1
30000. See

PEAK ANALYSIS

Peak height
Initial Final

7.2
119.1

1900.5
2621.7

8.3

6.6
122.5

1897.1
2634.4

6.9

Peak center
Initial Final

434.511 434.511
368.951 368.951
302.489 302.4S9
256.783 256.783
148.498 '148.495

In
24
28
28
24
32

FWHM

itial* Final
.000 20.611
.000 15.761
.000 18.998
.000 16,800
.000 209.374

Tau
Initial Final
12.000 9.142
14.000 5.126
14.000 7.292
12.000 4.585
16.00 13.395

PEAK RESULTS

le a ,
ID Isotope

Cm242
2 Cm243

Cm244
?!Z Pu238

Am241
4
5 NP237

NP237

AEA Peak Centroid
Fract, E: . Obs. Difr. FWHM
0.0013 6,115 6.113 0.002 0.10
0.0247 5.736 5.805 -0.019 0.07

5.796 5.805 -0.009
0.3859 5.499 5.492 0.007 0.6?

5,4U0 5.492 -0,012
0.5825 5.278 0.08
0.0056 4.640 4.769 -0.129 0.98

4.781 4.769 0.012

DETECTOR CALIBRATION
Energs(MEV) = 4.071 + (0.0047)*C

Energu range (Me);

Count

Rate c/m
0.15
2.83

44.24

66.78
0.64

d/m

1.05

Act ivgs
uCi/

0.471L-06
19.53 0.880E-05

0 . 642E-05
309.09 0.139E-u3

0. 107 E-03
335.91 u.151E-03
53.77 0.242E-04

0. 167E-05

hannel
4.071 TO 6.477

Efficience = 0.1938 CPM/DPM

TOTAL COUNT BAlA:

I tem

Rjw spectrum
Smoothed
Composite fit
Residuals

To tl
5 7360.0
57359.1
57325.0

34.1

Analyzed

. Recover%
100.000
99.998
99.939
0.009

62820

Peak
I D

1
2

-- 3
4
5



...

otLUI KUaI I d.M-L WHC-SD-WM-DP-025
1 LEGEND: RAW .... MODELED PEAKS,= 1,2,.., ETCAddendum 17 Rev 0?329.c

.4

. ... 4

.................. 4
..................................... 4

.. . . . . . . . . . . . . . . . . . . ..........................

.4.3 ... .
'43

.................. 3 .

.... .... ........................... 3
.3

.2

*02

~-102
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
131
191
201
411
221

r231
241
25 1
.61
271

291

401

11
321
n1
341

361
71

A%1
3!91
401

421
31

441
451
4 61
4 71
481
491
511

Data Dump
0.
1.
1.
0.
0.
0.
1.
2.

2.

3.1.

2.3.

4.
3.,
0.
6.
4.,

14.
12.
47.

160.
316.
524.

1206. 1
965.
167.
147.

1043. 1
346.
19.
1.
6.

13.
45.
59,

4.
0.
0.
0.
1.

1.
1.
0.
0.
1.

0.

1
2

3
S
1
1
.4

0
2

0.
0.
1.
0.

0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

for AEA Seectrum'
0. 0. 0.
0, 3. 4.
1. 2. 1.
0. 0. 0.
2. 1. 0.,

0..
1. 2. 2.

1. 1, 2.
3. 1. .
1. 2. 4.
4. 0. 1.
4. 1. 1.
1. 1.
1. 3. 4.
5. 3. 4.
6. 3. 5.
4. -. 7.
8. 7. 6.
6. 12. 6.
8. 17, 6.

23. 24. 29.
52. 72. 71.
66. 186. 207.
95. 331. 322,
12. 616. 705,
62. 1411. 1443.

704. 602.
10. 103. 118.
78. 181. 195.
98. 666. 733.
85. 962. 944.
91. 248. 167.
17. 9. 4.
1. 3. 2.
7. 6. 4.

15, 17. 32.
41. 60. 53.
40. 51. 42.

2. 0.
0. 00 0.
0. 0. 1.
0. 1. 0.
2. 1 7
5. 5. 1.

2.0. 1 .

0.
9.

25.
60.
33.

1.
0.
0.

3.
6.
3.
0.
0.
1.
0.
0.

1.
7.

39.
64.
26.
0.
0,
0.

1.

5.
1.
0.
1.
1.
0.
0.

s:S:D2283 .SPC
0. 1 .
0. 1.
1. 0.
0. 1.

2.2.

1. 1.

1. 2.
0. 1.

2.2.

3. 3.
0. 7.
2. 1.
6. 4.
4. 4.
6. 5.
7. 6.
8. 6.
9. 14.

25. 31.
73. 82.

223. 241.
310. 317.
794. 815.

1412. 1407.
487. 407.
120. 103.
209. 289.
3235. 809.
844. 797.
140. 119.

.4. 3.

0.
1.
3.
0.
1 .

1.
2.
0.
0.
2.
1 .
3.
5.
7.
3.
8.

12.
11.
17.
23.,
99.

245.
335.
91$.

1431.
321.

9.3.
318.
962.
725.,

81.
3.
1.

19.
33.
67.
23.
0.
0.
1.
1.

2.
2.
0.
0.
0.
0.
0.
0.

Addendum
3.
2.

0.
0.
4.

4.

0.
0.
1.
1.
4.,
4.

1.1

-5.

4.
5.

7. *

9.
11.

37.

638.

117.
285.
352.

1004.
1359.
283.
119.

4397.
967.,
638.

57,

6.
14.
46.
70.
16.
1.
0.
0.
0.
4.,
0.
1.
0.,
0.
0.
1.
0.

17 Rev 3
1.
1.
1.

0.

0.
0.

1.
0.
1.
3.

3.
4.

.,

13.

230.
134.

34.

10,8

221.
16.63.

424.
410.

22.

512.

56.

0.
15.

31.
64.
10,
0,.
0.
0.
1,.
1.
3.,
1.
0.,
1.
1.
0.
0.

2.
0

0.

1.

0.

,1.

28U.

41.

16.

12,
4.
230.
29.

41.S.

115.

14.
11.
64.
4.
U2.

10.

41,

29.

17.

63,

6 .
4.
0.
0.

488.

107.
411.

09.
4.

17.
63.
64.
4.



WHC-SD-WM-DP-025
Addendum 17 Rev 0

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMFLE
R348-5782

File iD: S03964.SPC

Counted on: 10/26/91 @10: 0
Detector/Geometrv number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

376.643 376.643
308.190 308.190
262.164 262,164

FWHM
Initial Final
16.000 11
24.000 16
24.000 15

.856
.662
.614

PEAK RESULTS

AEA Peak Centroid
Fract. E:p. Obs. Diff. FWHM
0.0047 S.796 5.828 -0.032 0.06
0,0904 5.49Y 5.499 -0,000 0.08

5.480 5.499 -0.01?

0.9050 5.278 0.07

Count

Rate c/m
0.28
5.42

54.24

1.35
37.*35

Activi lt
uCi /ea

0.625E-06
0.168E-04
0. 129E-04

269.34 0.121E-03

DETECTOR CALIBRATION
Enerwy(MEV) = 4.020 + (0.0048)*Channel

Enersy ranbe (MeV): 4.020 TO 6,477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum

mooth2d
Composite
Residuals

fit

Total
30771.0
30770.9
29970.3

800.6

% Recovery
100.000
100.000
97.398
2.602

Analyzed by
62S20

-~04

Peak
ID

1

3

Peak
Initial

10.6
216.2

2525.7

heitht
Final

10.j
208.0

2513.2

ra
Initial

8.000
12.000
12. 000

Isotope
CM244
Pu238
Am241

3

Final
2.428
4.267
6.157



1 LEGEND: RAW = .... MODELED PEAKS= 172,.., ETC 9 b 64 .8
WHC-S-WM-DP-025

Addendum 17 Rev 0
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Raw
1

11
21
71

711
31

91
61
71
81
91

101
111
121
131
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151
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S 2 1
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4 11
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481
491
511

Data DumpF
0.
1.
5.
0.
0.
0.
1.
0.

1.
1.
1.
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1,
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6.
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1
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0.
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3.

1.
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1.
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0.

0.
1.

0.
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0 0.
2. 0.
2. 0.
0. 1.
1. 0.
1 . 0.
1. 0.
0. 2.
1. 0.
0. 2.
2. 6.
3. 1.
1. 3.
4. 2.

4.4

7. 5.
2. 6.
S. 5.

10. 10.
11. 10.
13. 15.
24. 21.
59. 39.
103. 131.
325. 362.
991. 1124.
10/2. 958.
132. 89.

2 2 . 14.
44. 52.

100. 115.
51. 36.
0. 1.
0. 0.
1. 2.
5. -Z
3. 2.
3. 7.

., 0 .
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
0. 0.

0.
1.
0.
0.
0.

2.
12.

0.

4.

10.
3.

1.

44.
7.
6.

13.
10.
12.
42.
32,
128.,
432.

1222.,
803.
80.
13.,
54.

1:35.

:3.
1.
1.
1.

8.
1.
0.
0.,

1.
1.
0.
0.
0.
0.,
0.
0.

1.
1.

0.
0.
1.
1.
0.
1.

1.
1.

24.

4.
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43.
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29.
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18.,
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WHC-SO-WM-DP-025
Addendum 17 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R348-5832

File ID: SD4063.SPC

Counted on: 10/26/91 @10: 0
Detector/Geometrv number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

361,611 361.611
299.167 299.167
203.417 253.417

FWHM
Initial Final
26.000 18.546
16.000 10.370
20.000 10.612

PEAK RESULTS

Peak.
ID Iso Lope
1 Cni24 4

Cm243
2 Pu238-

Am241
Am243

AEA
Fract. Ex

Peak Centroid
P . Obs. Diff. FWHM

Count
Rate c/m

0.0043 5.796 5.730 0.016 0.09
5.786 5.780 0.006

0.0812 5.49? 5.486 0.013 0.05
5.480 5.486 -0.006

0.9146 5.234 5.271 -0.037 0.05

d / II
Activi W

uCi/e
0.11 0.73 0.32E-06

0.4491 06
2.02 19.21 0.866 j5

0. 663E-05
22.7? 1417.0Z 0.638E-03

DETECTOR
Energ(MEV) = 4,080
Eners ranSe (MeV)

Efficiencv

CALIBRATION
+ (0.0047)*Channel
* 4.080 TO 6.487
0.1461 CPM/DPM

TOTAL COUNT DATA:

Ite l

Raw spectrum
Smoothed
Composite fit
Residuals

Total
12869.0
12869.0
12450.5

418.4

Analzed

,. Recovers

100 ,000
100.000
96. 718

7.5

62820

'-~~'107

Peak
I3
1
'1

-7

Pe
Init

4
106

1344

ak
iali
.1
.9
.4

heisht
Final

3.9
104.3

1331.4

Ini
14.

8.
10.

Tau
tial
000
000
000

Final
4.535
3.837
5.856

=



1 LEGEND: RAW = .... MODELED PEAKS = 1r2y.., ETC
WHC-SD-WM-UP-025

Addendum 17 Rev 0
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Raw Data Dump
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0,
81 0.
91 0.

101 0.
111 0.
121 0.
131 1.
141 1.
151 0.
161 1.
171 1.
181 0
191 1.
201 2.

17.
221 14,
T3 1 37.
241 206.
M 1 791.
,2-61 98.
271 14.

"91 2Ii.
1 49.

A-11 5.
321 0.

0.
341 1.
ti1 1 .
.ir 1 4.
371 1.

syB1 0.
391
401 0.
411 0.
421 1.
131 0.
441 0,
451 0.
461 0.
471 0.
481 0.
491 0 .
511 0.

for
0.
0.
0.
0.
0.
1.
0.
1 .
0.
0.
0.
0.
1.
1.
4.
1.

0.
1.

1.
3.

11,.
12.,

255.

7.
10.
32.
49.

0.
1.
0.
0.
2.
1.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Addendum 17 Rev 0AEA Spectrum:
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0.

1.
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0.
0.
0.
0.
0.
0.

0.

4.
1 .
0.
0.
0.
2.
4.
5.
6.

15.
47.
29.
764.
47.

3.
13.
52.
34.
6.
0.
0.
1.
3.
0.
0.

0.

0,
0.
1.
0.
0.
0.

0.

1.
0.
0.
0.

0.
0.
0.
0.
0,
0.
0.
0.
0.
0.

0.
1.
1,
0.

2.

3.
2.
5.
4.

12.
26.
72.

338.
753.

34.
6.

12.
61.
19.
1.

0.

2.
3.
1,
0.
0.
0,
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.

SP'SD4063
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

1.,

0.
0.
1.
0.
8.
5.

12.
18.
87.

391. 4
721. 5
36.
8.

12.
46.
12.
1.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
2.
0.
0.
I .
0.
0.
0.
0.

.SPC
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

1.
0.
1.
5.

5.
22.
27.

71 .
69.
29.

4.
20.
50.
6.
0.
0.
0.
6.
0.
1.
0.
0.
0.
0,
0.
0.
0.
0.
0.
1.

0.
0.

0.
0.
0.
0.

1.

2.

0.
3.

9.

0.
1.
0.
1.

54.

0.
1.

1.

5Y.
10

3.
9.
7.,

14.
10.

101.
549.

456.
32.
3.

18.
59.,

10.
0.
0.
1.
1.
1.

0.
0.
0.0.
0.
0.
0.
0.
0.

0.
0.

0.,

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

1.
1.

1.
1.
3.

14.
17.
31.
122.
564.
346.,

36.

2.

04.

66.

4.
0.
0.
1.
0,
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

1
7
1

1

1
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Addendum 17R
G E N E R A L A L P H A E N E R G Y

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R361-5582

File ID: SU5011.SPC

A N A L Y S I S

Counted on: 10/26/91 &G: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

heiaht
I Final

2755.2
1747.6

466.5

Peak center
Initial Final

302.770 302.770
256.128 256.128
231.164 231.164

FWHM
Initial F
24.000 14
20.000 12
16.000 3

PEAK RESULTS

Peak. A EA Peak Centroid
ID Isotope Fract. Emp. Obs. Dlff. FWHM
1 Pu238 0.05567 L.49 5.489 0.01 0 0.06

Am241 5.480 5.489 -0.009
2 - 0.3672 5.274 0.06
3 Pu23Y 0.0761 5.143 5.160 -0.017 0.02

Pu240 5.144 5.160 -0.016

Count
Rate c/o

-5.97

36.91
7.65

Act IV i L
d/m uCi/ed

310.19 0.140E-03
0.10/E-05

147,29 0.663E-01
30.52 0.137E-04

0.13/E-04

DETECTUR CfLIBRATION
Enerly(MEV) = 4,096 + (0.0046)*Channel

Enerl, range (MeY)* 4.096 TO 6.451
Efficiency = Q.2506 CPM/iPM

TUTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50623.0
50623.0
50264.1

358.9

Analyzed

% Recove'

100.000
100.000

99.291
0.709

62820

-- 1.0

Peak
ID

1

3

Peak
Initia
2769 .7
1769.9

432.5

inal
. 119
.621
.604

Ini
12.
10.

S.

Tnu

Lial
000
000
000



1 LEGEND: RAW = . ... MODELED PEAKS = 1'2p..i ETC 10262.6
WHC-SD-WM-DP-025
Addendum 17 Rev 0
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Raw Data Dump
1

11
21

1
51
61
71
81
91

101
111
121
131
141
151
161
171
131
1 9 1
201

221
-2-31
241

.261
271

341
3 1
321

d3?1

341

3~1

401
411
. 1 
391

411
431
41 

0.
0.
1.
1.
1.

2.
0,

0.

4,

2.

4.

50.
201.
341 .
29.

863.
453.
94.
156.
635.

1622 .
344.

13.
0.
0.
0.
0.

0,
0.
0.
0.
0.
1 .

0.
0.
0.
0.
0.

0,

for AEA Spectrum
0.
0.
0.
0.
2.
0.
1.
1.

0.
0.

0.
2.
1.

3.
1.
0.
4.
3.,

13.
18.

59.
204.
309.
273.
931.

b52.
83.

199.
746.

1652.
248.

6.
0.
0.
1.

1.
1.

C.
0.
0.
0.
0.
1.
0.
0.
0.

2.

0,
0.

0.
0.
0.
1.
1.
0.
1.

1.
0.
3.,
1.
1.
0.

1.
1.

63.

6.
6.

11.
24.
63.

218.
268.
376.
917.
290.

4.
209.
814.

1520,
203.

2.7
3. ,

3.,

0.
0.
0.
0.
0.
0.
0.
0.

0.
1,
0.
0.
1.
1.
0.

0.
0.
0.
0,
1.
1,
1.

0.
1.
0.
1.
0.

6.

1.
0.
1.
'-.

0,
6.

15.
30.

77,
233.
270.
373.
989.
208.
89.

244.
904.

1432.
141.

0.
0,
0.
2.
2.
1 .
0.
0.
0.
0,
0.
0.
1.
0.
0.
0.
1.
0.

SP:SD5011-.SPC
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
1.
1.

0.
0.
1.
3.
5.
6.
2.
9.

23 .
88.

280.
229.
473.

1055.
177.
80.

288.
1011.
1278.

132.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
3.

2.
2.

1.

1.

4.
2.

1.

24.

5.
4.
6.
9.
24.

105.
304,
214.

499.
1029.

156.
103.
316.

1144.
1115.

110,
0.
0.
1.
2.
2.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
1.
0.

3.
0.

3.
B.

3,

1.
1.
0.
1.

125.
320.
204.
588.
956.
117.
100.
356.

1219.
922 +

73.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
2.
0.

WHC-SD-WM-DP-CZD
Addendum

0.
0.
0.
1.
0.

1.

2.

0.
3.
1.
4.
3.
8.

37.
123.
357.

3s.

1357. 1

187.
616.

874.
101.
104.
459.
1357.
702.
54.
0.
1.
1.
1.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
0.

0.

2.

0.
0.
0.
0.

1.
1 .

S.

4,
0.

418.

13.

336,

2.
1.
7.

101

0.13.
4 .

21.

41.

536.
20.
62

01

0.

0.

0.
1.

2.
0.
0.
0.

0.

0,

0.

0,
5.

59.

0.

1.
0.
1.

1.
0.4.

462.

19.

1.
1.

0.
0.

1.
58.

166.
367.
258.
719.
606.
98.

149.
569.

1 47 9.
462.
19.
1.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0,

0.
C.
n.

:112
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WHC-SD-WM-DP-025
Addendum 17 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
TECHNETIUM 99 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-438-101/D-1
Technologist: Date:
L TEMPLE 09-25-91
Starting Time: Temperature:
10:30 NA
Ending Time: Chemist:
14:12 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5584 11
2 REAGENT BLANK R347-5684 12
3 SAMPLE 791 COMP R348-5784 13
4 SAM DUP 791 COMP R348-5884 14
5 FINAL LMCS CHECK STD R361 -5584 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 28849/0.250 mL NA
SPIKE 49B39/0.1 mL NA

SAMPLES RERUN.

A-6000-881 (03/92)



TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-025
Addendum 17 Rev 0

*~-S

R 3405.-b7614 106AW R 9-20-91 11.42 26

... l .... .. . S i L'a . 4 ..

- - C- 0r

CULA[ AS uCI/L

,.r7e,

8 6l.-5*a '0AW R 9-23-9'lg1 1

IC99 LA-4iol EOERY

-. Y ~ S D

* 7 9 
St..I D.

EDP 6363 TC99 ,-

sTDo" ZfM riErALT 0
ST1D VAL Z 05-42 .RECr

I"I alaz - I/

-- ~ T - 9 hU

47

-- -.. fl. 0. .. his,

R 
2 46.-tHn 1O4.AW R 9-0-9 .. 11,34 26

TCV9 LA-131101 - rEtVfl w1F-7

20 STD

EDP S363 TC99

SIoIZCS/t REStLT . 7(2-
STD VAL 2

.o5'Y2 .REC q

iS / .-t

~T~Y
as-Sea. 335 -

R 34.-08S4 I6 9-0-Y1 

... 1 L5. I C..L C .Is,'

DUPLICATE SAIPLE
COUNr AS uCI/L

1h, , 3 U' W t456

-114

R 347.-56041 106AW R 9-20-91 tls.W .4

119' LA--.13 -11 uCt/L -

REACEI4T AL/L4K

COUIIT AS UCI/L<

gS339 f

C

11

'S

%



Aidendum 17 Rev 0
USER: 5 ID:TC-99. ALL PRESET TIME: .0.0( WED 25 SEP 1991 19:21
SAMPLE REPEAT: I CYCLE REPEAT: I SCR:N ;S2'2:N
Hit: 2 AOC:Y OCF:N RCM:Y 2 PHASE IGNITUtY PoSf CHI :N VIAL :G VCLUME: 1
RCM-TIME: 0. 10 INT:999.95
CHANNEL 1-LL: 150 UL: S00 2SIGMA: 0.10 51G SUE: u.00 BKG 2SIG: 0.00 LSH:

SINGLE LASIL VPM SET UP ON 19 SEP 190 --09: 22

UNKNOWN ID:TC 59 DIRECT
UNIrNOWN NORM FAC rCR 1501:0 1. UtI'
UNiNOWN4* UNIT9 ISO1:DFM

UNI2NCUN HA-_ LIFE CFRRECTION:N
INDIVICUAL UNKNOWN NORM FACTORS;N
STANDARD ID: 13122-A 1-1c.
HALF LIFE(DAYS) ISO1:N
STANDARD DPM ISQ: 0.00000000

bAn pOG CH

UNKNOWi PELICATES: 1

UttCItrKRUNU QUENCH CURVES:Y
QUENCH LIMITr LBW:7-..t7 HIGH:207.7

CpM 2SIG% TIME EL TIME AVGI H4

. **- I 1 42.20 9.72 10.00
Hi: 68. S9. 68

110-2 58..

BACIGROUND QUENCH CURVES: CONSTANT

CHANNEL I
QUENCH CURVE COEFFICIENIS .. . . -
A: 4Z.300 b: .0000 L2:0-:: :.

EACKGROUND CUENCH CURVE CIA &ELAT I UN -ASLE

MEASURED CALCULAT..D FEN SNT
51.G CF1. CPM. DIFr.

42. :0

RCM, 2P

0.21

F LAC

.. 0o

,ACI GROUND QUENCH LIMITS
TOTAL CUENCII LIMITS

SAM FOS CH

LOW: 0. iCC HIGH: 10 -

LOW: 7- 67 HIGH: 20.

CPM 25IG2 TIME EL TIME AVG H#

. *w- - 1 415.~20 Z.1 I
£501 SEFF CH1:97.71

2 1 I 1 2512.20 1.2t
1301 EFF CH1:92.62

-..- 5 1 52.10 8.76
1501 2EFF CHI:94.74

I. 00

10. 00

I,0.

22.U9 1z5>)

1501 DAM

RCM. 7F

1.Z2 ..
:29. 0267

322.0 I -. 1 0.7 .*
IsQI D[M :2677.974

'17.59 122.0 0.97 "-

101 Dii 110.-4706

CPM .1315% TIME EL TI.IE AV6 H#

4 .+- 6 1 2111.90 1.29
1501 3EFF CH1:93.62

9 *-- 7 1 £679.20 7 .77
H#: 159. 157

IS01 %EFF CHI:9:.46

. - 2 1 566.30 0.60
1501 SEFF CH1 : .67

7 **- 9 1 6506.10 0.73
1501 2EFF CHI:9 -6

S r*-10 1 8795.30 0.67
[501 SEFF CH1:92.Z1

9 **-Il 1 420.10 .09
Hit: 19. 156

ISO: EFF CH1:92.42

I'i). (li i10.00

10. ...

1-i. (Jh

54- .1t6.

65-4 Z.

RCH 2F

u2211.424

£301 LFM 71'1i1. 1i

76.26 1DPM Ct 0.uG *6

1501 DPMI :9104..502

87.ual I D. M

97.89 16)-

IOU.-91 i-O.5 S

('.12 **
-ti2.t

-.0

1.25 .*

1201 [ti- : 4.,4.Z9'1

hi "~ii* 1 40 I. 25 119.60 1992.2 iJ.~:, **fr

[in,

SOM Po0 CH

BEST AVAILABLE COPY

-- -1~tI

1

I !

-9 7-

119-1 -- = . 40 1 . --'L1'. .- 1- 1



WHC-SD-WM-OP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
IODINE 129 UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-378-103/B-0
Technologist: Date:
J. KUNKEL 09-25-91
Starting Time: Temperature:
08:00 23degC
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID _ Description Lab ID
1 INITIAL LMCS CHECK STD R346-5585 11|
2 REAGENT BLANK |R347-5685 |12
3 SAMPLE 791 COMP IR348-5785 113
4 SAM DUP 791 COMP R348-5885 14
5 FINAL LMCS CHECK STD |R361-5585 |15
8_ 16
7 117
8 18
9 19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 38846/1.0 mL N/A

A-6000-881 (03/92)
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IODINE 1-129 ANALYSIS - UNDIGESTED ANALYSIS
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GAMMA SP EC TR UM ANAL Y S IS

,t * * ** ** * * ** ** * ** * ** * ** ** * ** ** * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

25-SEP-9120:33:14

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
INTIFICATION ENERGY WINDOW: +- 1.50 KEV
R OR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
L+9 CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

ULTIPLET ANALYSIS PERFORMED

CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
.YZED BY: 62820

SX1PLE DESCRIPTION: R346-5585
QMETRY DESCRIPTION: I-129/CULTURE TUBE

SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
SJANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 25-SEP-91 AT 19:43:05
0%

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

- -. 1~I.s

*



-WHC-SD-WK-DP-025
Addendum 17 Rev 025-SEP-9120:33:14

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGNO NET AREA
COUNTS COUNTS

IC
2C
3

147.23
167.77
197.05

29.31
33.41
39.26

1.39
1.39
1.18

782.
473.
216.

8831.
2117.
1332.

2.9
7.0 CE-144
6.9 I-129,BI-212

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
ACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

. i. ts.

ERROR
%4

NUCLIDES

I I
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25-SEP-9120:33:14 Addendum 17 Rev 0

CAMPLE: R346-5585
k COLLECTED ON 25-SEP-91 AT 19:43:05

ucGAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.83E-06
LLD<8.27E-07

3.07E-04
LLD<1.83E-05
LLD<1.71E-06
LLD<3.01E-06

LLD<1.83E-06
LLD<8.27E-07

+-2.13E-05 3.07E-04 +-2.13E-05
LLD<1.83E-05
LLD<1.71E-06
LLD<3.01E-06

59.54
74.67
39.60 -0.34

176.33
136.00
391.67

3.07E-04 +-2.13E-05 3.07E-04 +-2.13E-05

EAR - MEV/DISINTEGRATION
MAX IMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TQAL MEASURED ACTIVITY = 3.07E-04 (+-2.13E-05) UC/EA
% TECH. SPEC. = 5.33 (+-0.37)

ErOR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CERTROID ENERGY NET AREA
CHANNEL KEV COUNTS

0'
147.23 29.31 8831.
167.77 33.41 2117.

ERROR GAMMAS/SEC

2.9 1.27E+01
7.0 2.05E+00

120

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN- 113

TOTAL
C)



WHC-SD-WM-DP-025
Addendum 17 Rev 0

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

**

G A M M A S P E C T R U M A N A L Y S I S

-** ** * ** *** ** * ** ** * ** * *** * ** * ** * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

25-SEP-9122:00:03

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: I

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MdLTIPLET ANALYSIS PERFORMED

SVECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
2AALYZED BY: 62820

SAMPLE DESCRIPTION: R347-5685
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
KAALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 25-SEP-91 AT 21:09:53

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

*

*
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25-SEP-9122:00:03

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

-C122

NUCLIDES
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25-SEP-9122:CO:03

r"MPLE: R347-5685
A COLLECTED ON 25-SEP-91 AT 21:09:53

uECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E A N A L Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA

MEASURED ERROR
DECAY

CORRECTED ERROR

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.86E-06
LLD<1.11E-06
LLD<2.04E-05
LLD<2.25E-05
LLD<1.73E-06
LLD<4.16E-06

O.OOE-01 +-O.OOE-01

LLD<1.86E-06
LLD<1.11E-06
LLD<2.04E-05
LLD<2.25E-05
LLD<1.73E-06
LLD<4.16E-06

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

0.00E-O1 +-O.OOE-01

-t8+-

r.

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TRIAL

59.54
74.67
39.60

176.33
136.00
391.67
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* *

GAMMA SP EC TR UM ANAL Y S IS

* ** ** ** ** * *** * ** *** * * *** ** ** * ** *** * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

25-SEP-9122:54:07

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IUNTIFICATION ENERGY WINDOW: +- 1.50 KEV
EROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
L69 CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MLIETIPLET ANALYSIS PERFORMED

F "TRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
-YZED BY: 62820

SAMPLE DESCRIPTION: R348-5785
GA.OETRY DESCRIPTION: 1-129/CULTURE TUBE
SA PLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 25-SEP-91 AT 22:03:58
0',

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

4a6-

*



25-SEP-9122:54:07
WHC-SD-WM-DP-025

Addendum 17 Rev 0

P E A K A N A L Y S I S

N CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA
COUNTS COUNTS

1 146.94 29.25 1.41 286. 665. 12.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON .4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

-13fr

ERROR
%'

NUCLIDES
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25-SEP-9122:54:07

C^MPLE: R348-5785
\ COLLECTED ON 25-SEP-91 AT 22:03:58

utCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.98E-06
LLD<9.16E-07
LLD<1.73E-05
LLD<1.97E-05
LLD<1.95E-06
LLD<3.63E-06

LLD<l.98E-06
LLD<9.16E-07
LLD<1.73E-05
LLD<1.97E-05
LLD<1.95E-06
LLD<3.63E-06

0.OOE-01 +-0.OOE-01 O.OOE-01 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LlO CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

IfROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

29.25 665. 12.8 9.62E-01

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TTAL

59.54
74.67
39.60

176.33
136.00
391.67

1 4 6 .9 4

12
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P E A K A N A L Y S I S

.K CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

1 147.66 29.39 1.25 237. 576. 13.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT
N

-- ±27

NUCLIDES
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25-SEP-9123:48:05

'DLE: R348-5885
A COLLECTED ON 25-SEP-91 AT 22:57:57

utCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.92E-06
LLD<8.27E-07
LLD<1.82E-05
LLD<1.77E-05
LLD<1.84E-06
LLD<4.76E-06

O.OOE-01 +-O.OOE-01

LLD<1.92E-06
LLD<8.27E-07
LLD<1.82E-05
LLD<1.77E-05
LLD<1.84E-06
LLD<4.76E-06

O.OOE-01 +-O.OOE-01

FROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

.TROID ENERGY NET AREA ERROR GAMMAS/SEC
CRANNEL KEV COUNTS %

147.66 29.39 576. 13.5 8.20E-01

NUCLIDE

AM-241
AM-243
I-129
SB-125
SE-75
SN-113

59.54
74.67
39.60

176.33
136.00
391.67

-- iZS
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* ** ** * ** ** ** * ** **** * * * * * * * * * * * * * * * * *

**

*
GAMMA SP EC TR UM ANA L Y S IS

** ** ** * ** ** *** * ** ** * ** * * * * * ** * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

25-SEP-9123:48:05

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
PROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: I

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

§OCTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
, LYZED BY: 62820

SAMPLE DESCRIPTION: R348-5885
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+O0 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 25-SEP-91 AT 22:57:57

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

i~9
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* * ** ** * ** ** * **** *** * * * * * * * * * * * * * * * * *

**

*
*
*

GAMMA SP EC TR UM ANAL Y S IS

- * * * * * * * * * * * * * * * * * * * * * * * r * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

26-SEP-9101:14:25

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: I

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUtTIPLET ANALYSIS PERFORMED

SOCTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
YZED BY: 69549

SAMPLE DESCRIPTION: R361-5585
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OO0OE+OO EA / CONVERSION FACTOR: 1.00OOE+0O
STANDARD SIZE: 1.0OO0E+OO EA
ANALYSIS LIBRARY FILE: ANL129

Nl
COLLECT STARTED ON 26-SEP-91 AT 00:24:17

0%
COLLECT LIVE TIME:

REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

130
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26-SEP-9101:14:25

P E A K A N A L Y S I S

eK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA
COUNTS COUNTS

iC
2C
3

147.30
167.71
196.61

29.32
33.40
39.18

1.38
1.38
1.38

749.
392.
137.

9427.
2182.
1357.

2.7
6.4
6.4

CE-144
I-129,BI-212

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BA9KGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

1-j3i1

ERROR NUCLIDES
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26-SEP-9101:14:25

SAMPLE: R361-5585
\ COLLECTED ON 26-SEP-91 AT 00:24:17

L -AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA

MEASURED ERROR

AM-241 LLD<2.12E-06
AM-243 LLD<9.44E-07
1-129 3.13E-04 +-1.99E-05
SB-125 LLD<1.92E-05
SE-75 LLD<1.67E-06
SN-113 LLD<3.82E-06

DECAY
CORRECTED ERROR

LLD<2.12E-06
LLD<9.44E-07

3.13E-04 +-1.99E-
LLD<1.92E-05
LLD<1.67E-06
LLD<3.82E-06

05

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67
39.60 -0.42

176.33
136.00
391.67

3.13E-04 +-1.99E-05 3.13E-04 +-1.99E-05

ESAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY - 3.13E-04 (+-1.99E-05) UC/EA
%-TECH. SPEC. = 5.42 (+-0.34)

E3RR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CRANNEL KEV COUNTS %

T47.30
167.71

29.32
33.40

9427.
2182.

GAMMAS/SEC

2.7 1.35E+01
6.4 2.11E+00

TOTAL

132
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

Instrument: Procedure/Rev:
W627812 LA-220-101/D-0
Technologist: Date:
J. KUNKEL 10-03-91
Starting Time: Temperature:
12:00 (10-03-91) 23deqC
Ending Time: Chemist:
09:00 (10-04-91) S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5586 11|
2 REAGENT BLANK R347-5686 12|
3 SAMPLE 791 COMP R348-5786 13 -
4 SAM DUP 791 COMP R348-5886 14
5 FINAL LMCS CHECK STD R361-5586 15
6, 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 150846/1.0mL NA

I
A-6000-881 (03/92)

-- 133
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED

Instrument: Procedure/Rev:
WB2781 8, WC1 6085 LA-365-132/B-0
Technologist: Date:
D. JACKSON 09-25-91
Starting Time: Temperature:
08:30 NA
Ending Time: Chemist:
15:30 S. CATLOW

Description Lab ID Description Lab ID
1 REAGENT BLANK R347-5689 11
2 SAMPLE 791 COMP R348-5789 12
3 SAM DUP 791 COMP R348-5889 13
4 14
5 15
6 16
7 17
8 18
9 19

10 _ _ _ _ _ 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

NOT AVAILABLE.

A-6000-881 (03/92)
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SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE

LIM7. 9 k IC 9-20-9 1 11..;y

tI 9 Li. J4 132 1 I/l 0:/i ,

L(3U14t AS LIC I/L 7-

- -Ag.y I 4t.5151 , .5S o

-IarA c I ll i . 7 tt

<5(-.

2.r- '9 '

/I/

r

C *'-~~'

-- q.-wl F4.-= R 9- 1 a-SQB-5pV l7kAW R-0-1 11342 126

6E79 LA36-12 L.

7 /791 COI'P
-o-16-= / .5T -

DUPLICAIE SAMPLE - .2L"
COUNT AS uCI/L VAG6

F:LA*poDfll'-r~ A
'Dta**CAA. S -C~ -

%SS% iaL 'Sn,

a4B..b?79I 1Z R 9-20-91

SE79 LA-36.-I 3 U/Lw

() 795 12I31r

C04JHU AS uCZ/L

F.44. Sni/a4Ao > r

- ''J -e ),G

(,- *-

K

n

137

I

6

1A



MHC-SO-WM-DP-025
Addendum 17 Rev 0

THIS PAGE INTENTIONALLY LEFT BLANK.

138

- "r.1-



WHC-SD-WM-DP-025
Addendum 17 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
TRITIUM UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-218-113/B-0
Technologist: Date:
V. MASSIE 10-07-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R346-5587 11
2 REAGENT BLANK R347-5687 12
3 SAMPLE 791 COMP R348-5787 13
4 SAM DUP 791 COMP R348-5887 14
5 SPIKE OF 791 COMP R348-5987 15
6 FINAL LMCS CHECK STD R361-5587 16
7 117
8 18
9 1191

10 1201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 34849/1.0 mL NA
SPIKE 34649/1.0 mL | |NA

A-6000-881 (03/92)

-- .139
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE

4.104 Rt 9-20-91 11 26
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Addendum 17 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
TOTAL ALPHA/ALPHA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237 WB57255 LA-548-101/A-2
Technologist: Date:
NA 06-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 SAMPLE 791 COMP R348-1250 11
2 12|
3 13|
4 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

NA _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A-6000-881 (03/92)

143

I I



Aodendum 17 Rev 0
TOTAL ALPHA/ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R-348-1250

File ID: SD8351.SPC

Counted on: 6/ 4/92 @17: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

SIGNATURE ABOVE REPRESENTS
CHEMICAL TECHNOLOGIST/CHEMIST
THAT COMPLETED THE ANALYSIS RUN
ON PAGES 145 TO 147 .

PEAK ANALYSIS

Peak center
Initial Final

301.307 301.307
263.507 263.507
228.323 228.323
148.296 148.296
87.054 87.054
23.800 23.800

FWHM
Initial Final
20.000 9.742
20.000 14.790
20.000 7.795
28.000 19.944
16.000 9.311
16.000 7.071

PEAK RESULTS

Peak
ID Isotope
I' Pu238

Am241

,1 Pu239
Pu240

r4. Np237

U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0093 5.499 5.496 0.003 0.05

5.480 5.496 -0.016
0.0149 5.318 0.07
0.0492 5.143 5.153 -0.010 0.04

5.144 5.153 -0.009
0.6507 4.781 4.777 0.004 0.09
0.0645 4.489 0.04
0.2115 4.200 4.192 0.008 0.03

Count
Rate c/m

0.18

0.29
0.94

12.46
1.23
4.05

Activity
d/m uCi/ea
1.20 0.538E-06

0.412E-06
1.38 0.623E-06
4.56 0.205E-05

0.205E-05
69.34 0.312E-04
5.98 0.269E-05

25.46 0.115E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel
Energy range (MeV): 4.080 TO 6.486

Efficiency - 0.2066 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
9673.0
9673.0
9577.6

95.4

Analyzed by:

% Recovery
100.000
100.000
99.014
0.986

61453

3) A

Peak
ID
1
2
3
4
5
6

Peak
Initial

10.2
6.4

58.6
629.6

55.6
317.9

height
Final

10.2
6.5

60.4
579.4

53.3
318.7

Tau
Initial
10.000
10.000
10.000
14.000
8.000
8.000

Final
4.593
1.574
4.055

15.413
2.290

14.648

'Wo &*
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SPECTRUM S08351.SPC Addendum 17 Rev 0
1 LEGEND: RAW - .... MODELED PEAKS -1,2,.., ETC 2321.9
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Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131

151
161

31
19l
2Q1

?41
Ir

241
51

261
271
281
291
301

31
1

.341
351
361
371
381
391
-01
411
421
431
31
451
461

0.
0.

175.
8.
1.
2.
7.

10.
20.
14.

3.
3.
7.

48.
221.
211.

66.
2.
1.
1.
0.
1.

24.
24.

0.
3.
2.
0.
0.
2.
3.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

165.
4.
0.
0.
9.

15.
22.

7.
1.
5.
8.

66.
235.
182.
33.

0.
0.
0.
3.
3.

30.
27.

3.
4.
3.
1.
1.
3.
7.
0.
0.
0.
0.
3.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

209.
1.
2.
1.

10.
6.

21.
5.
2.
2.
9.

63.
248.
150.

17.
1.
1.
2.
3.
6.

20.
8.
0.
5.
2.
0.
0.
6.
9.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

SP:SD8351.SPC
0.
0.

194.
1.
2.
3.

12.
10.
30.

2.
1.
1.

12.
95.

291.
162.

8.
1.
1.
0.
1.
9.

28.
5.
2.
2.
4.
2.
0.
4.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.

176.
2.
0.
3.
9.
9.

32.
3.
2.
1.

17.
119.
319.
154.

2.
1.

0.
S.

35.
3.
2.
1.
5.
1.
0.
4.
4.
0.
0.
0.
0.
2.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
117.
144.

1.
1.
5.

15.
14.
41.

2.
4.
5.

10.
139.
440.
152.

3.
0.
2.
1.
1.

12.
34.

0.
1.
5.
4.
0.
0.
8.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
156.
101.

0.
1.
5.

10.
15.
29.

1.
3.
5.

22.
155.
363.
159.

2.
1.
0.
2.
1.

17.
38.

2.
1.
3.
1.
1.
1.
2.
3.
0.
2.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
171.

60.
1.
1.
3.

10.
19.
32.

0.
3.
4.

26.
154.
376.
170.

5.
0.
1.
3.
4.

13.
34.

2.
2.
2.
4.
1.
4.
6.
1.
0.
0.
0.
4.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
153.
35.

0.
2.
6.

10.
13.
27.

0.
1.
3.

43.
168.
350.
124.

3.
0.
1.
1.
4.

16.
34.

1.
1.
4.
1.
0.
0.
5.
0.
0.
0.
1.
1.
2.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
160.

11.
0.
3.
7.
7.

26.
24.

0.
3.
3.

31.
195.
297.
116.

2.
0.
1.
0.
2.

20.
33.

0.
2.
4.
2.
2.
1.
5.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.


